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INOACHUTEJIBHASA 3AIINCKA

Anrebpa SIBISIETCS OJHHMM M3 OIOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHus: OHA OOECIEeYMBAET U3YYCHHUE JPYTUX JUCHUIUIMH KaK €CTECTBEHHO-
HAy4YHOTO, TaK WU TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHME HEOOXOAUMO ISt
NPOJOJDKEHUS 00pa3oBaHMsl M JUIsl TMOBCEIHEBHOM JKM3HU. PaszButne y
OoOy4arolmuxcs HAy4YHBIX TPEACTABICHUNA O TMPOUCXOKACHUH U CYIIHOCTH
anreOpandeckux aOCTpakIuii, crmoco0e OTpaKeHUS MaTeMaTHYeCKOW HayKoi
SBJIEHUH M TPOLECCOB B NpHUpPOJEe M OOILIECTBE, POJIM MaTEMaTH4YECKOrO
MOJICJIMPOBAaHUSI B HAyYHOM T[IO3HAaHHUM U B IMPaKTUKE CIOCOOCTBYET
(GbOpMUPOBAHNIO HAYYHOTO MUPOBO33PEHUS U KAYECTB MBIIUICHUS, HEOOXOANMBIX
JUIsS. ajanTaldd B COBpPEMEHHOM LudpoBoM obmiectBe. M3ydenuwe anreOpsbl
o0ecrieunBaeT  pa3BUTHE yMEHUS  HaOmIOAaTh, CpaBHUBATh, HAXOIUTh
3aKOHOMEPHOCTH, TpeOyer KPUTHYHOCTH MBILUICHHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOU JIEHCTBHUS, BBIBOJBI, (HOPMYIHPOBAThH
yrBepxacHus. OCBOeHHE Kypca anreOpsl 00ecredrBaeT Pa3BUTHUE JIOTHYECKOTO
MBIIUICHUST OOYYAIOMIMXCSA: OHH WCIONBb3YIOT JEAyKTHBHBIE W WHIYKTHBHBIC
paccyxaeHus, o00OIleHHe U KOHKPETH3allhi0, a0CTparupoBaHUE U aHAJIOTHIO.
OO6yuenune anrebpe mpearnosgaracT 3HAYUTEIBHBIM OOBEM CaMOCTOSTEIHLHOMN
NESATEIIbHOCTH  OOYYaroIIMUXCsl, IOITOMY CAMOCTOSTEIBHOE peIllleHue 3ajad
00yJaIOIUMUCS SBJSIETCS pealin3alnen AesITeIbHOCTHOTO TPUHITUTIA O0yYeHUSI.

B crpykrype mnporpammsl y4eOHOro kKypca «AnreOpa» yriayO0naeHHOro
U3y4YEHHUS OCHOBHOE MECTO 3aHHUMAIOT COIEPKATEIbHO-METOANUYECKUE JIMHUU:
«Uucna u BBIUKACICHUS», «ANTEOpanyecKUe BBIPAXKEHUS», «YPAaBHCHHS U
HEpaBeHCTBa», «DyHkimm». Kaxmas w3 3THX COJep)KaTeIbHO-METOIUIECKIX
JIMHUM Pa3BUBACTCSA HA MPOTIKEHUU TPEX JIET U3YUYEHUsI Kypca, B3aUMOACHCTBYs C
IpYTUMH €r0o JHHHSIMH. B Xome m3ydeHHs Kypca OOydJarolmuMcsl MPUXOAUTCS
JIOTHYECKH pacCyAaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH SI3bIK. B cBs3U
C 3TUM B Mporpammy yueOHOro Kypca «Ainredpa» BKIIIOUEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEACTABIEHHBIE BO BCEX OCHOBHBIX pa3eliax MaTeMaTHYeCKOro
oOpa3oBaHUsT M  CHOCOOCTBYIOIIME  OBJIAJICHUIO  OOYYarOIIUMHUCS  OCHOB
YHHMBEPCAJIbHOIO MaTeMaTH4ecKoro s3blka. CoiepiKaTelnbHOM U CTPYKTYpHOMU
OCOOCHHOCTBIO yueOHOro Kypca «Anredpa» SBISETCS €ro HHTETPUPOBAHHBIN
XapakTep.

Copnepxanve JuMHUM «Yucia W BBIYHCICHUS CIYKUT OCHOBOM IS
JanbHENIIero U3y4eHus MaTeMaTHKU, CIIOCOOCTBYET Pa3BUTHIO y O0YyYarOIIUXCS
JIOTHYECKOT0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHHUSA MOJIb30BaThCS aNTOPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsi IOBCEAHEBHON
KU3HU. PazBUTHE MOHATUS O YMCIIE Ha YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHMs



CBSI3aHO C PALMOHAIBHBIMH M HPPALUOHAIBHBIMH YHWCIaMH, (HOPMHpPOBAHHEM
NPEACTABICHU O JEHCTBUTEIBHOM 4YHCIE. 3aBEPUIEHUE OCBOEHHUS YHCIOBOMN
JVMHUHA OTHECEHO K CpeHeMy o01ieMy 00pa30oBaHHIo.

CopnepxaHue AByX aireOpandeckux JMHUM — «AreOpanueckue BhIpaKECHUS
U «YpaBHEHMSI U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUAIOIIMXCS
MaTE€MaTUYECKOro anmnapara, HeOOXOAUMOro Uil pPElIeHUs 3ajad MaTeMaTHKH,
CMEXHBIX MTPEAMETOB U OKpYyXkarolel peanbHocTh. Ha ypoBHE OCHOBHOIO 00111€T0
oOpa3oBaHMsl yueOHBIH MaTepuan TPYNIHUPYETCS BOKPYI  pallMOHAJIbHBIX
BbIpaXEHUM. Anredpa JEMOHCTpUPYET 3HAUEHHE MAaTEMaTHKH KakK S3bIKa s
NOCTPOCHUS MaTeMaTHYECKHMX MOJENCH, ONMuCaHus TPOIECCOB U  SBJIECHUMN
peanpHOro Mupa. B 3amaum oOydeHusi anreOpe BXOIAT TaKXke JajbHeEuIee
pa3BUTHE AITOPUTMHUYECKOTO MBIIIJICHUS, HEOOXOAWMOTO, B YaCTHOCTH, MJiA
OCBOEHHUS Kypca UHGOPMAaTUKU, U OBJAJCHUE HABbIKAMHU JIETyKTHUBHBIX
paccyxnaenuil. IlpeoOpazoBaHue CHMBOJIBHBIX ()OPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpaXeHUsl, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIBHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYeHUE
OOy4YarOIIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUIsL OTIMCAHUSl M UCCIIEJOBaHMs Pa3HOOOPA3HBIX MPOLECCOB U SBJICHUH B MPUPOJIE
u obmectBe. M3yueHne marepuana crnocoOCTBYET PAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHHsI UCTIOIh30BaTh Pa3IMYHbIC BBHIPA3UTEIbHBIC CPEACTBA SI3bIKA MATEMATUKH —
CJIOBECHOT'O, CMMBOJIMYECKOTO, TIpaUyeckoro, BHOCUT BKJIaa B (OpMUpPOBaHUE
IPEJICTaBICHUNA O POJIM MAaTEMATUKH B PA3BUTHUN IUBUIM3ALMH U KYJIbTYpBI.

Yrny6néHnbiit KypcC anreopsl XapaKkTepUu3yeTcs U3yYECHHEM
JIOTIOJIHUTEIBHOTO TEOPETUYECKOro ammapara W CBA3aHHBIX C HHUM METOJIOB
pemieHus 3amad. AnreOpa SBISETCS S3BIKOM JIJIi  ONUCAaHUS OOBEKTOB W
3aKOHOMEPHOCTEH, CIIY)KAT OCHOBOM MaTE€MaTH4YeCKOro MojaenupoBanud. [lpum
TOM CaMU OOBEKTHl MaTEMaTHUYECKHX YMO3aKJIIOUEHWH M MPUHATHIE B anredpe
OpaBWia UX KOHCTPYHPOBAHMSI  CIIOCOOCTBYIOT (OPMHUPOBAHUIO  YMEHUH
00OCHOBBIBATh M IOKA3BIBAThH CYXKACHHS, PA3BUBAIOT MATEMAaTUYECKYIO HHTYHUIIHIO,
KpPaTKO W HAIJISIHO PACKPHIBAIOT MEXaHWU3M JIOTHUECKUX MOCTPOCHHUM M ydaT HUX
npumeHeHuto. Tem cambiM anreOpa 3aHMMaeT OJHO W3 BEAYLIMX MECT B
(GbopMUPOBAHNUN HAYYHO-TEOPETUUECKOTO MBIIIJICHHUS 00YJaroIInXCsl.

CornacHo yueOHOMYy IlaHy B 7-9 Kjaccax wu3ydaercs y4deOHBIH Kypc
«Anredpa», KOTOpBIM BKIIOYAET CIEAYIOIINE OCHOBHBIE pa3/ieibl COJEp KAHUS:
«Yucna W BBIUUCIEHHUSA», «ANreOpanyeckue BBIPAKEHUS», «YpaBHEHUS U
HEPAaBEHCTBA», « DYHKIIHI.

Ha uzyuenue yueOHOro kypca «Anredpa» orBoautcs 408 yacoB: B 7 Kiacce
— 136 yacoB (4 gaca B Heneno), B 8 kinacce — 136 yacoB (4 yaca B Hezenwo), B 9
kiacce — 136 yacoB (4 yaca B HEJIENIO).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yuciaa v BIYMCICHUSA

Pannonanbsubeie uyucia. CpaBHEHUE, YNOPSAOYMBAHME U apU(DMETHUECKHE
JEUCTBUS C PallMOHAJIBHBIMU YucIaMu. YnciioBas npsiMasi, MOJ1yJIb YHCIIA.

CreneHp C HaTypaJbHbIM TIOKa3aTeleM M €€ CBOWCTBA. 3alKCh YHCIA B
JIECITUYHOW MO3ULIMOHHON CUCTEME CUHUCIICHUA.

Pemenue TeKCTOBBIX 3a/1au apupMeTHYecKuM criocoOoM. Pernenue 3agau us3
peaabHOM MPaKTUKKU Ha YacTH, HA IpoOU, HA MPOICHTHI, MPUMEHEHHE OTHOIICHUMA
U TPOMNOPIUN MpU pEelIeHUH 3a/ad, pEIIeHHe 3ajad Ha JIBIKEHHE, padorTy,
MOKYMKH, HAJIOTH.

JlenmumocTs Leabix uyncelsl. CBOMCTBA JICIMMOCTH.

[IpocTeie u cocraBHble 4ucia. UYETHble W HEYETHbIE uwncna. lIpusHakm
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku neIMMOCTH CYMMBI H
IIPOM3BEICHUS LIEJIBIX YHCEII IPU PEIIECHUHN 33/1a4 C IPAKTUYECKUM COAECPKAHUEM.

HauGonpimuit o0mumii 1enuTens 1 HauMeHbIee o01ee KpaTHOE JIBYX YMCEN.
B3anmno npocteie uncna. Anroputm EBknnaa.

Jlenenue ¢ octaTkoM. AprupMETHIECKUE OTIEPAIIMH HAJl OCTATKAMHU.

AuredpanvyecKue BbIPpAKEHUSA

BripaxkeHre ¢ NEpeMEHHbBIMU. 3HAUYEHUE BBIPAKECHHUS C MEPEMEHHBIMM.
[IpencraBnenne 3aBUCUMOCTH MEXITY BETUUMHAMU B BUJE (OPMYJIBL.

ToxnectBo. ToxaecTBEHHbIE TPe0OpPa30BaHUsl ANreOpanueCKX BhIPAXKEHUH.
JloKa3aTenbCTBO TOXKIECTB.

Opnnowiensl. OHOWIEH CTaHAAPTHOTO BUA. CTENEHb OJJHOWICHA.

Muorounensl. MHorousieH crasaapTHOro Bujaa. CTeneHb MHOTIO4YICHA.
CrnoxxeHue, BbIYMTAHHE, YMHOXKEHHE U JiesieHre MHorouieHoB. [IpeoOpa3oBanue
LIEJIOTO BBIpaXKeHUs B MHOTOWIEH. KOpHM MHOrO4JIEHa.

@opMyIibl COKPAIEHHOTO YMHOXKEHHUS: KBaJIpaT CYMMbI U KBaJIpaT PasHOCTU
JIBYX BBIpQKEHUH, Ky0 CyMMBI U KyO pa3sHOCTH JBYX BBIpaXCHHH, Pa3HOCTH
KBaJI[paTOB JIByX BBIPAXEHUM, TMPOU3BEACHUE PA3ZHOCTA U CYMMBI JIBYX
BBIPKEHUIA, CyMMa U pa3HOCTb KyOOB JBYX BbIPaKEHHIA.

Paznoxenue MHOTOWIEHA HA MHOXKHUTENN. BhiHeceHrne 00111ero MHOKHUTEIS 3a
CKOOKH. MeTo 1 TpyIIupOBKH.

YpaBHeHMs U HEPpaBeHCTBA

VYpaBuenue ¢ ogHoi nepemenHoil. Kopenb ypaBHenusi. CBOMCTBa ypaBHEHU
C OJHOM TIEpEMEHHOW. PaBHOCWJIBHOCTL ypaBHEHWH. YPaBHEHHUE  Kak
MaTeMaTUYECKasi MOAEIb PEAIbHOW CUTYallUH.



JIuHeliHOE ypaBHEHME C OJHOM IEPEMEHHOW. UMCIO KOpHEHW JMHEWHOTO
ypaBHEHMs. PenieHne TEKCTOBBIX 3a7ad C IOMOLIBIO JIMHEWHBIX YpPaBHEHHM.
JInneliHOE ypaBHEHME, COEpKaALIEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk TMHEMHOTO ypaBHEHUS C ABYMS
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YpPaBHEHHW C JByMS IIE€PEMEHHBIMU.
['padmyeckuii MeToa pelIeHHs CUCTEMBbl JIMHEWHBIX YpaBHEHUH C JBYyMs
nepeMeHHbIMH. PellleHne cucTteM JIMHEMHBIX YpaBHEHUW C JIBYMs MEPEMEHHBIMU
METOJOM IIOJCTAaHOBKM M METOAOM cioxeHusd. Cucrema JByX JIMHEHMHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU KAaK MOJIEIIb PEAIBHON CUTYAIIMH.

DOyHKUIMHA

Koopaunara Touku Ha npssMout. YnciioBbIE TPOMEXKYTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHON IPSIMOM.

[TpsimoyronbHas cucreMa KoopauHAT. AOciucca M OpAMHATA TOYKH Ha
KOOpAMHATHOH IiocKocTH. IIpuMepsl rpagukoB, 3agaHHbix (popmynamu. UteHue
rpauKOB peabHbIX 3aBUCUMOCTEN.

OYHKIMOHAIBHBIE 3aBUCUMOCTH MEXJy BeauunHamu. lloHarue QyHKuuu.
OyHKIUs Kak MareMmarhdeckas MoJeNb peajdbHoro mpouecca. OO0xacTh
omnpejienieHuss W o6nacTe 3HaueHW ¢GyHKuuu. CrnocoObl 3amaHus (PYHKIUU.
I'padux bynkuuu. [ToHsATHS MakCUMyMa ¥ MUHUMYMa, BO3PACTaHUS U YOBIBAaHUS
Ha IPUMEPAX pPeaIbHbIX 3aBUCUMOCTEH.

JIuneiinas Qynkuus, e€ cpoictBa. I'padux nauHeltHOM (QyHkuuu. ['padux
¢byuknuu y = |X|. Kycouno-3aganHbie QyHKIIHN.

8 KUIACC

Yucaa v BIYMCICHUSA

KBaapatHbie kKopHU. ApudMeTHUEeCKUil KBaAPaTHBIA KOPEHb U €ro CBOMCTBA.
[TonsTe wppanmoHaNBLHOrO Yucnaa. J{eWCTBUS C UPPALMOHAIBHBIMHU YHUCIIAMMU.
CBoiicTBa IEUCTBU C UPPALIMOHAIBHBIMY YKciamMu. CpaBHEHNE HPPALHMOHAIBHBIX
yucel.

[IpencraBiennss O pacIIMPEHUAX YMUCIOBBIX MHOXECTB. MHoOXkecTBa
HAaTypaJbHBIX, LEIbIX, PALHOHAIBHBIX, JEUCTBUTEIBHBIX uHcel. (CpaBHEHUE
yucell. YuciaoBble IPOMEXKYTKH.

HevictBust ¢ ocrtatkamu. Octatku cteneHei. lIpuMeHeHHe OCTaTKOB K
PELIECHNIO YPABHEHUH B LIEJIBIX YMCIIAX U TEKCTOBBIX 3a7a4.

Pasmeppl 0OBEKTOB OKpYXAlOUIEr0 MHpa, AJUTEIBHOCTh MPOIECCOB B
okpyxaromeM Mupe. CTaHIapTHBINA BUJ YUCIIA.

AnredOpanveckue BbIPAKEHUS

Anreb6panueckas npoOb. JlomycTuMble 3HA4YEHHUS NMEPEMEHHBIX B JAPOOHO-
paloHaNbHBIX BbIpaxkeHUsX. OCHOBHOE CBOWCTBO airedpanyecko apoou.



CrnoxxeHne, BBIYUTAHUE, YMHOXXEHHE U JCJICHHE alreOpandeckux IpoOeH.
Brinenenue 1ienoi yactu anredpandeckoit 1poou.

Panmonanenbie BBIPAKCHUS. ToXIeCTBEHHBIE npeoOpa3zoBaHuUs
PalMOHAJIBHBIX BBIPAXKEHUMH.

JonycTuMble 3HAa4Y€HUs] T[EPEMEHHBIX B  BBIPAKEHUAX, COJEPIKAIIUX
apudmeTnyeckue  KBaJpaTHbIE KOpPHH. TOXIeCTBEHHbIE MpeoOpa3oBaHUs
BBIPKEHHI, COIEpKAIIMX apU(PMETUYECKHE KBAPATHBIE KOPHH.

Cremenb cC 1enbIM MOKazaTenemM U e€ cBoicTBa. [IpeoOpazoBanue
BBIPAKEHUM, COAEPKAIINX CTECTICHHU.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmyna KOpHEW KBAAPATHOTO YpPABHEHMS.
Kosnm4ecTBO HeNCTBUTENBHBIX KOPHEN KBAIPAaTHOTO ypaBHEeHUs. Teopema Buera.
YpaBHEeHUs, CBOAWMBIE K JIMHEWHBIM YpPaBHEHUSM WM K KBaJpPaTHBIM
ypaBHeHUsIM. KBasipaTHOE ypaBHEHHE C TapaMeTpoM. PellieHne TEKCTOBBIX 3a/1a4 €
ITOMOINIBIO KBAJIPATHBIX YPABHEHUM.

HpoOHo-paninoHanbHble  ypaBHEHHs. PelieHue  IpoOHO-paliMOHATBHBIX
ypaBHeHUH. PerieHne TEKCTOBBIX 3aJad C IMOMOINBIO JPOOHO-pAllMOHAIBHBIX
ypaBHeHUH. ['paduyueckast HHTEpIIpeTaIis ypaBHEHHM ¢ IByMs TIEPEMEHHBIMHU.

Uucnosele HepaBeHCTBA. CBOMCTBA YMCIOBBIX HEPABEHCTB.

HepaBeHncTBo ¢ nepemenHoii. CTporue u HeCTporue HepaBeHcTBa. ClIOXKEHUE
M YMHOXEHHME YHUCIOBBIX HEpaBeHCTB. OILIEHUBAHHWE 3HAYECHUS BBIPAKCHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[IoHsiTHE O pelIeHMH HEPABEeHCTBA C OJHOW NEPEMEHHOM. MHOXKECTBO
pelIeHU HepaBeHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JInHeliHOE HEPAaBEHCTBO C OJHOM NMEPEMEHHOM M MHOYKECTBA €r0 PELICHUMN.
Penienne NMHENHBIX HEPABEHCTB C OTHOU NepeMeHHON. CHCTEMBI M COBOKYITHOCTH
JIMHEMHBIX HEPABEHCTB C OJHOM MNEPEMEHHOM. PemeHne TEKCTOBBIX 3ajay C
ITOMOIBIO JINHENHBIX HEPABEHCTB C OAHON NIEPEMEHHOM.

DyHKIMHA

OO6uacTh onpeeNneHusi 1 MHOXECTBO 3HaueHnid pyHKuuu. CriocoObl 3a1aHus
bynkuumid. ['padux dynkunn. Utenue coiicTB ¢pyHkunu no e€ rpaduxy. [Ipumepsr
rpadukoB GYHKIHA, OTPAXKAIOMIUX PEATbHBIE MPOIECCHI.

Jluneinas Qynkus. DyYHKIUU, ONMHUCHIBAIOIIME TPIMYIO U OOpaTHYIO
MPOTNOPIIMOHANIbHBIE 3aBUCUMOCTH, UX IpaduKH.

Oynxupn Y = kx, y = kx + b, y = kix, y = x3, y = VX, y = |X| u ux cBoiicTBa.
Kycouno-3aannpie GyHKITHN.

9 KITIACC

Yucaa v BLIYUCJICHUSA



Kopenp nN-i1 crenenn u ero cBoicTtBa. CTeneHb C pPalMOHAJIBHBIM
IIOKAa3aTelIeM U €€ CBOMCTBA.

AuredOpanyecKue BbIPpaKEeHUA

ToxnaecTBeHHbIE NpeoOpa3oBaHUs BBIPAKEHUN, COAEpXKAIIUX KOpPEHb N-i
cTeneHu. ToxaecTBEeHHbIE MPeoOpa30BaHUsl BbIPAKEHUM, COIEPIKALUX CTENEHD C
pPalMOHAIIBHBIM [T0KA3aTEJIEM.

KBagpatueii TpéxuneH. KopHm kBampatHoro tpéxunena. Pasnoxxenue
KBaJPaTHOTO TPEXWICHA HA JIMHEHHBIE MHOKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

bukBanpaTtHsle ypaBHeHUs. [Ipumepbl NpUMEHEHU METOJIOB PABHOCHIIBHBIX
npeoOpa3oBaHuid, 3aMEHbl MEPEMEHHOH, rpaMyecKoro MeToAa MNpU PEIICHUH
ypaBHEHUM 3-i U 4-11 CTENICHEM.

Pemenue qpoOHO-paliOHAIbHBIX YPaBHEHUH.

Peienue cucrem ypaBHEHUM ¢ IBYMs IIEpEMEHHBIMU. Pellienre npocTenmmx
CUCTEM HEJIMHEWHBIX YpaBHEHWI ¢ JBYMs nepeMeHHbIMH. ['paduueckuii meron
pelIeHns CUCTEMbI HEIMHEWHBIX YPAaBHEHUM C ABYMs IlepeMeHHbIMU. Cucrema
JBYX HEJIMHEVHBIX YPAaBHEHUM C JABYMsS NEPEMEHHBIMH KaK MOJEIb PEabHOU
CUTYyaLUU.

HucnoBble HEpaBeHCTBA. PenieHne JIMHENHBIX HEPaBEHCTB. J[OKa3aTenbCTBO
HEPABEHCTB.

KBanparneie HepaBEeHCTBA € OJHOM MNEpeMEHHOW. PenieHne KBaapaTHBIX
HEPaBEHCTB IrpaMuecKUM METOJOM U METOJIOM MHTEpBajoB. MeToJl MHTEPBAJIOB
JUIsl palliOHaJIbHBIX HEpaBeHCTB. [Ipocrelime HepaBeHCTBa C TapaMeTPOM.

Pemienne T€KCTOBBIX 3a/1a4 € TIOMOLIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHCTBO ¢ ABymMs IepeMEHHBIMH. PenieHne HepaBeHCTBA € JBYMs
nepeMeHHbIMU. CHCTEMBbl HEpPAaBEHCTB C JBYMsl INepeMeHHbIMU. ['paduueckuit
METOJ| PEIIEHUS CUCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMMU.

DyHKIUU

Oyuknusa.  CpoiictBa  QyHKUMI:  Hynd  (QYHKIUH,  [POMEXYTKH
3HAKOTIOCTOSIHCTBA (DYHKIMHU, TIPOMEKYTKHA BO3pAcCTaHMsI M yObIBaHUSA (PYHKIUH,
4YETHBIC U HEYETHBIE (DYHKIIMK, HAUOOJIbIlIEE U HAUMEHbIIEe 3HaYeHUsT (PYHKIIUH.

KBagpatnunas ¢ynknus wu  e€ cBoiicTtBa. Mcmonb3oBaHWe CBOWCTB
KBaJpaTuyHOW  GyHKIMM 17 pemienust  3amad.  [loctpoenme  rpaduka
kBaapatnyHo ¢GyHkuuu. Ilonoxkenue rpaduka KBaapaTUUHOW (PYHKUUUA B
3aBHCHMOCTH OT & koa(durmento. [paduxu Gpyrkmuii y =ax2, y = a(x — m)>u y
= a(x — m)* +n. [octpoerue rpadukoB HyHKIMIA C MOMOIIBIO MPEOOPA3OBAHHIA.

JHpobno-nuneitnas ¢pyukius. MccnenoBanue QyHKIIHIA.

®ynkius Y = X' ¢ HaTypaIbHBIM TIOKa3aTeneM N u eé rpaduk.

Yucii0BbIe MOCTECA0BATEILHOCTH H IPOTPECCHU



[Tonsitue uwcioBOM mocIenoBaTeNbHOCTH. KoOHeuHbIE W OECKOHEUYHBIC
nocienoBaTeabHOCTH.  OrpaHMuYeHHas  MOCJIEA0BATENBHOCTh.  MOHOTOHHO
Bo3pacratomas  (yOwIBaromiasi)  moclieqoBaTenbHOCTE.  CrocoObl  3amaHus
MOCJIEIOBATEILHOCTH: OMUCATEIbHBINA, TAOJUYHBIM, ¢ MOMOUIBI0 (HOPMYIBI N-TO
YJIeHa, pEeKyPPEHTHBIN.

Apudmernueckas U reomeTrpuyeckas mnporpeccur. (CBOHCTBa YJICHOB
apudmeTnyeckoi W TreoMeTpuueckod mporpeccuil. DopMynbl N-TO  WieHa
apu(pMeTHYeCKOl U reomeTpuyeckor mnporpeccuid. @opmysbl CyMMbl MEPBBIX N
YJICHOB apu(PMETHUECKOM M TeOMETPUYECKOM Mporpeccuil. 3aauyn Ha MPOILICHTHI,
OAHKOBCKHE BKJIAbl, KPEAUTHI.

[IpencraBiieHre O CXOAMMOCTH IOCIENOBATEIBHOCTH, O CYMMHPOBAaHHUH
O0ECKOHEYHO yOBbIBAIOIIEH F€OMETPUUECKON TPOrPECCHH.

Meron matematnueckon nHaykuuu. [Ipocreimme npumepsl.

IVIAHNPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMbI YUEBHOI'O
KYPCA «AJITEBPA» HA VYIJIVBJIIEHHOM VYPOBHE OCHOBHOI'O
OBUIEI'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE Ppe3yJabTaTbl OCBOCHHS MPOrpaMMbl 1O MAaTEMaTHUKE
XapaKTepU3yrTCs B HaCTH:

1) naTpHMOTHYECKOr0 BOCIIMTAHUS:

IPOSIBICHUEM MWHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHUCKOU
MaTeMaTUKH, 1IEHHOCTHBIM  OTHOIIEHHEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MAaTEMATUKOB M POCCHUMCKOM MaTEMaTUYECKOM IIKOJIbI, K HCIOJb30BAHUIO JTHUX
JOCTIKCHUH B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpamaaHCKOro M TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

TOTOBHOCTBIO K BBIMOJHEHUIO 00S13aHHOCTEN IrpaklaHWHA U peau3allii ero
npaB, TPEICTABICHUEM O MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHMPOBAHUSA
pPa3TUYHBIX CTPYKTYp, SBICHUH, MPOIEAYP TPaKIaHCKOTO 00IIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYKICHUIO 3TUUECKUX MPOOJIEM, CBI3aHHBIX
C TMPaKTUYECKUM NPUMEHEHHEM JOCTHKEHUU HayKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIbHO-3TUYECKUX MPUHIUIIOB B AEATEILHOCTH YUEHOTO;

3) TPyA0BOr0 BOCIIUTAHUS:

YCTAaHOBKOM HAa aKTHBHOE Yy4YaCTHE€ B pEIIEHWU MPAKTUYECKUX 3aaad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XKHOCTH MaTEMaTHYECKOTO
o0pa30BaHUs Ha MPOTSHKEHUM BCEW KM3HM ISl yCTEIHOM MNpodeccruoHaIbHOM
NESATEIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U



MOCTPOCHUEM MHANBHUAYAIBHON TPAEKTOPUU 00pa30BaHUS U )KU3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTUYECKOr0 BOCIIUTAHMSA

CIIOCOOHOCTBIO K 3MOLMOHAIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTEeMaTUYeCKUX OOBEKTOB, 3ajad, pEUICHUM, pacCyX JACHUM, YMEHUIO BUICTh
MaTeMaTUYeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) ueHHocTEl HAYYHOI'0 NNO3HAHUSA:

OpUEHTallMed B JEATEILHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, IPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEMaTHMYECKON HayKu Kak cdepbl UelI0BEUYECKOM
JEeATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH JJIs Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTHKH U MAaT€MaTHUYECKOW KYyJIbTYypOW Kak CpPeICTBOM
MO3HaHMs MUpPA, OBJIAICHUEM HaBbIKAMHU HCCIIE0BATEIbCKOMN JESTEIbHOCTH;

6) ¢pusznueckoro BocnuTaHusA, GOPMHPOBAHMA KYJIbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0JI1ATONOTY YU :

TOTOBHOCTBIO MPUMEHATh MaTEMaTUYECKHWE 3HAaHHUS B HWHTEpEcax CBOETO
3I0pOBbsl, BEIEHHS  3J0pOBOro  o0pa3a JKU3HU  (340pOBOE  IHTAHHE,
cOamaHCUpPOBAaHHBIM PpPEXUM 3aHATHUM W  OTAbIXa, peryjspHas Qunueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKAa pedIIeKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TAKOTO K€ MpaBa JPyroro 4eJoBeKa;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

OpUEHTAllMel Ha MPUMEHEHNE MAaTeMaTUUYEeCKUX 3HAHWUN Ui pelleHus 3ajad
B 00JacTH COXPAaHHOCTH OKpYXaroullel cpenbl, IIAaHUPOBAHMUS IMOCTYIKOB U
OLICHKM HMX BO3MOJHBIX IIOCJIEICTBUM Il OKPYXAIOLIEH Cpenbl, OCO3HAHHEM
IJI00aJIBHOTO XapaKTepa dKOJOTUYECKHUX MPOOJIEM U MMyTel UX pelIeHus;

8) ajanTanum K U3MEHAIIMMCH YCJOBHUAM COLUAJIBLHOW U NMPHUPOIHOH
cpeabl:

TOTOBHOCTBIO K JECHCTBUSIM B YCJIOBHUSX HEOINPENECIEHHOCTH, MOBBIIIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUUECKYIO JeATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUoOpeTatb B COBMECTHOM AESTENbHOCTU
HOBBIC 3HAHUSI, HABBIKM M KOMITETEHITH U3 OMBITA APYTHUX;

HEO0OXOIMMOCThIO B (DOPMUPOBAHUK HOBBIX 3HAHWM, (HOPMYTUPOBATH WIIEH,
MOHSTHS, TUTIOTE3bl 00 00BEKTaX U SBJICHUSAX, B TOM UYHCJIE paHEe HEU3BECTHBIX,
OCO3HaBaTh ACPUIUTH COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, MJIaHUPOBAThH
CBOE pPa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMi0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYyallMI0 KaK BbI30B, TpEOYIOIIMH KOHTPMEpP, KOPPEKTUPOBATH
NPUHUMAaeMble pPELICHUsT U JACUCTBUSA, (POPMYIUPOBATH U OLICHUBATH PUCKH U
NOCJIeICTBUS, (POPMUPOBATH OIBIT.



METANIPEAMETHBIE PE3YJIBTATBI

B pesynbrare oCcBOCHHS TpOrpaMMBbI TI0 MaTeéMaTHKE Ha YPOBHE OCHOBHOTO
oO1rero o6pa3zoBanus y o0ydaronierocs OyaytT copMUpOBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, XapaKTEPHU3YIOIITHECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATEILHBIMU  JEHCTBUSMH,  YHHUBEPCAIBHBIMH  KOMMYHHUKATHBHBIMU
JNEHCTBUSMH M YHUBEPCATBLHBIMU PETYISATUBHBIMU JICHCTBUSMHU.

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Joruyeckue aeiicTBUA:

BBIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OmpeJieSICHUs] TIOHITUM, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK Kiaccu(uKaiuy,
OCHOBAHUS JiJ1s1 000OIIEHUS M CPABHEHHUSI, KpUTEPUU TTPOBOAUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oOBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIE U OTPUIATENIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTHBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPXKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JIeJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3aKIFOUEHUI 110 aHAJIOTHH;

pazOupaTh J0Ka3aTeIbCTBA MAaTEMAaTUUYECKUX YTBEPXKICHUUN (MpsAMbIE U OT
MPOTUBHOI0), TPOBOJUTH CAaMOCTOSITEIBHO JI0KA3aTEJIbCTBA MaTEMAaTHYECKUX
(hakTOB, BBICTpauMBaTh APTyMEHTAIINIO, MPUBOJUTHL MPUMEPHI U KOHTPIPUMEPHI,
MPUMEHSATh METOJ] MaTeMaTUYeCKOW WHIYKIUH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXaeHus;

BBIOMpaTh crnoco0 pemnieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyuyéToM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBaregbcKue 1eHCTBUA:

WCIIOJIB30BaTh BOMPOCHl KaK HCCIEIOBATEIbCKUA WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BONPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MpodiieMy,
CaMOCTOATENIbHO YCTaHaBIIMBaTh MCKOMOE W JaHHOE, (OpMUPOBAaTH TUIIOTE3Y,
apryMEHTUPOBaTh CBOIO MO3UIIUIO, MHEHHUE;

MPOBOAUTH IO CAMOCTOSITEJILHO COCTABJICHHOMY IUIaHY 3KCIIEPUMEHT,
UCCIIEIOBAaHUE TI0 YCTAaHOBJICHHIO OCOOEHHOCTEW MaTeMaTU4YeCKOro OOBEKTa,
3aBUCUMOCTEH 0OBEKTOB MEXIY COOOM;

CaMOCTOATENBHO (POPMYJIHPOBATH OOOOIIEHUS M BBIBOJBI MO PE3yJIbTaTaMm
MPOBENEHHOTO  HAONIONCHMS, WCCIACAOBAHMS, OKCIEPUMEHTa, OIICHUBATH
JIOCTOBEPHOCTH TIOJTYYEHHBIX PE3yIbTaTOB, BIBOJIOB U 0000IIECHNI;



IIPOTHO3UPOBATh BO3MOKHOE PpAa3BUTHE MPOLECCA, A TAKKE BbIIBUIAThH

IIPEATNIOJIOAKEHHNS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.
Pabora ¢ unopmanmeii:

BBISIBJISITH HEJAOCTATOYHOCTh M M30BITOUHOCTh HMH(POpPMAlUH, JAHHBIX,
HEOOXOUMBIX JJIsl pELICHUS 3a1a4U;

BBIOMpATh, AHAJU3UPOBATh, CHUCTEMATU3UPOBAaTh U HUHTEPIPETUPOBATH
uHGOPMAIIMIO Pa3TMYHBIX BUAOB U (HOPM MPEICTABICHHUS,

BbIOMpaTh (QOopMy HpelacTaBiIeHUs HHGOpPMALUM U  WUIFOCTPUPOBATH
pelIaeMble 3a/1a4u CXeMaMHu, TuarpaMMaMu, HHOM TpauKoi U UX KOMOMHALIUSAMU;

OLIEHUBATh HaAEKHOCTh MH(OpPMALMK MO KPUTEPHSIM, NMPEAJIOKEHHBIM WU
c(OPMYIMPOBAHHBIM CAMOCTOSITENIBHO.

KoMMmyHMKaTHBHBIE YHHBeEPCAJIbHbIE YueOHbIe 1eiiCTBUSA

BOCIIPUHUMATH U (OPMYJIUPOBATH CYKJICHHS B COOTBETCTBUHU C YCIOBUSMHU H
IeIIMU  OOMIEHUS, SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOYKY 3pPCHUS B
YCTHBIX W THMCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHUS IO XOJy PEUICHUS 3aJad,
KOMMEHTHUPOBATH MOJYYCHHBIN PE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHUS 3a/iaBaTh BOIMPOCHI MO CYIIECTBY OOCYX IAaE€MOU TEMBI,
npoOJIeMBbl, pemaeMol 3adadd, BBICKA3bIBATh HJCH, HAIICJICHHBIE Ha TIOHWCK
pEIICHMS, COIMOCTABJIATh CBOM CYXKICHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
nuanora, oOHapy>KMBaTh Pa3jM4Me M CXOJCTBO MO3UIIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MPEACTABIIATh PE3yJbTaThl PEIICHUS 3aJla4H, YKCIIEPUMEHTA, UCCIICIOBAHUS,
MIPOEKTa, CaMOCTOSTENIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3a1ad
MIPE3EHTAIUN U 0COOEHHOCTEH ayIUTOPHUH;

MOHUMATh M MCIOJIh30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThl TMpU pEIIeHWH YYEOHBIX MaTEeMaTHYECKUX 3a]ad, NPUHUMATh I1eJb
COBMECTHOW JIEeATEIBHOCTH, TUIAHMPOBATH OPTraHW3allUI0 COBMECTHOH paboTHI,
pacmpenenaTh BHIBI pabdoT, JOTOBapHBaThCSA, OOCYKIATh IMPOILECC W PE3yJbTaT
paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPyNMoOBHIX (opMax paboThl (0OCyXneHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W HWHBIE); BBIIOJHITH CBOK YacTh pabOTBl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJIEHAMH KOMAaHIbI, OIICHHBATh
KaueCcTBO pe3yjbTaTa M KadyeCTBO CBOETO BKJIada B OOMmMH pe3yiabTaT 10
KpUTepusiM, ChOPMYITUPOBAHHBIM yYaCTHUKAMU B3aHMOICHCTBHSI.

PeryasiTuBHbIe YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:



BBISIBJISITH MPOOJIEMBI JJISl PEIICHUs B JKU3HEHHBIX M YUYEOHBIX CHUTYaIUsX,
OpPUEHTUPOBATHCS B PA3IUYHBIX MMOAXOAAX MPUHSITHS PEIICHUN (MHANBUAYAJIbHOE,
IPYIIIOBOE);

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, AJNTOPUTM pEUIEHMs 3aJauyd (UIU €ero
4acTb), BBIOMPATh CHOCOO pelieHus ¢ YYETOM HUMEIOLIMXCA PECYpPCOB U
COOCTBEHHBIX BO3MOXXKHOCTEW, apryMEHTUPOBaTh M KOPPEKTHPOBATH BAPUAHTHI
pelieHui ¢ y4éToM HOBOM MH(pOPMAIIH.

CaMOKOHTPOJIb, IMOLMOHAIBHBIN HHTEJJICKT:

BJA/IETh CIIOCO0aMU CaMOIPOBEPKH, CAMOKOHTPOJIS MpoLiecca U pe3ysbrara
pelIeHns MaTeMaTHIeCKO! 3aJjaui, CAaMOMOTHUBAIIUH U PEQIICKCHH;

NPEeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh MPHU PEUICHUU 3a]1a4H,
BHOCUTh KOPPEKTHBbI B JI€ATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
HalICHHBIX OIINOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE PE3yJIbTaTa JAEATEIbHOCTH MOCTABICHHON LEIU U
YCIIOBUSIM, OOBACHSTh TPUYHUHBI TOCTHXKEHUS WU HEJOCTHXKEHUSI €N, HAXOUTh
OLINOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BBIPQKATh SMOLIMHM NPHU H3YYCHHH MATEMaTUYECKUX OOBEKTOB U (PaKTOB,
JaBaTh SMOLMOHAIBHYIO OLEHKY PELICHMS 3aJauH.

HPEIMETHBIE PE3YJIBTATDBI

K koHiry 00y4yeHus B 7 kiaacce 00ydarOIMiics NOTYYUT CIEAYIOIINE MPEAMETHBIE
pE3yNbTATHI:

Yucaa v BBIYMCICHUSA

ParmmmonanrsHbIE UncHa.

[lepexoauTh OT 0AHOM (HOPMBI 3aMHMCH YUCEN K JAPYroi (mpeoOpa3oBbIBATH
JNECATUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHUHYIO, B
YaCTHOCTH B OECKOHEUHYIO JCCATUIHYIO IPOOBH).

Hcnonb30BaTh NOHIATHS MHOXECTBA HATYpPaJIbHBIX YHCEJN, MHOYKECTBA LEIBIX
YuCeJl, MHOXKECTBA PAI[MOHAJIBHBIX YHCEJ NpPU PEHIeHUH 3a/ad, MPOBEICHUU
PACCYXIEHUN U JOKA3aTEIbCTB.

[Tonnmath U OOBSACHATH CMBICH MO3ULMOHHOMN 3aMTUCH HATYPAJILHOTO YHUCIIA.

CpaBHHBaTh U YIOPSI0YMBATH PALIMOHAJIBHBIE YHCIA.

BbInonHATh, codyeTass YCTHbIE M NHCbMEHHBIE NPUEMBI, apu(MeTHUECKHe
JEUCTBHS C PALIMOHAJIBHBIMU YHCIIAMU, UCIIOJIb30BaTh CBOMCTBA YHCEI U NPABUIIA
JIEUCTBUN, IPUEMBI PALIMOHAJIBHBIX BBIYUCIICHUM.

BBINTONHATE IEACTBUS CO CTENEHAMHM C HATYPAJIbHBIMU MTOKA3aTEISIMH.

HaxonuTh 3Ha4€HMs] YHCIOBBIX BBIPAXKEHHUM, COAEP)KAIIMX pPALMOHAJIbHBIE
Yycila W CTENEHU C HaTypalbHBIM I[10Ka3aTejeM, NPUMEHATh pPa3HOOOpa3HbIe



CH0COObI U MTPUEMBI BHIYMCIICHUS, COCTABIISATh U OLICHUBATH YHUCIOBBIE BHIPAKEHUS
IIPU PELIEHUH NPAKTUYECKUX 3a7a4 U 3a/1a4 U3 JPYrUX y4eOHBIX PEIMETOB.

OkpyrasiTh 4wWciaa € 33JaHHOM TOYHOCTBIO, a TaKXK€ IO CMBICITY
IIPAKTUYECKOM CHUTyallMd, BBINOJHATH IPUKUAKY M OLEHKY pe3yJbTraTra
BBIYMCIICHUM, OLIEHKY 3HAQYCHUM YHMCIIOBBIX BBIPAKEHHW, B TOM YHCIE IpPH
pELICHUH MPAaKTUYECKUX 3a/1a4.

Pemarp TekcToBBIE 3amaun  apuMETHUYECKHM CIOCOOOM, HCIIOJIb30BATh
TaOJIMIbI, CXEMBbl, YEPTEXKHU, JAPYTrUe CpPEICTBAa IPEACTABICHUS JaHHBIX IIpU
pelIeHnu 3a1ad.

PemaTe NpakTUKO-OPUEHTHPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPUMOHAIBHOCTBIO BEJIMYMH, NPOLEHTAMH, WHTEPHPETUPOBATH
pe3yNbTaThl PEIIEHUs 3aa4 ¢ YYETOM OTPAaHMYEHUH, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

J1emuMOCTb.

Jloka3pIBaTh U NPUMEHSATH NPU PELICHUH 3a1a4 IPU3HAKU JIEIMMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, mpusHaku 1eIMMOCTH CYMMBbI U TPOU3BEICHUS LIEJIBIX YUCEIL.

PackianpiBaTh Ha MHOXKHUTENM HATypajibHbIE YUCIA.

CBOOOJHO oOmepupoBaTh MOHATUSAMHU: UYETHOE YHUCIIO, HEYETHOE YUCIIO,
B3aMMHO MPOCTHIE YUCIIA.

HaxoauTe HamOoJbIIMK OOMIMI JEeNUTETh U HaUMEHbIIIEEe 00IIee KpaTHOE
YHUCeN U UCTIOb30BaTh UX MPU PEIICHUH 337a4, IPUMEHATH alropuTM EBkiuaa.

OnepupoBaTh MOHATHEM OCTaTKa II0 MOJYJIO, NPHUMEHATh CBOWCTBA
CPaBHEHHUM 10 MOAYJIIO.

AJredpanyeckue BbIpaKeHUs

BoIpakeHus ¢ nepeMEeHHbIMHU.

Hcnonb3oBaTh anreOpandyecKkyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, NMPUMEHSTh
e€ B Ipoliecce OCBOEHUsI yueOHOro MaTepuara.

Haxoauth 3HaueHuss OyKBEHHBIX BBIPRKEHHUN MPHU 3aJaHHBIX 3HAYCHHSIX
NEePEMEHHBIX.

Hcnonb3oBaTh  MOHATHE  TOXKJECTBA,  BBIMNOJHATH  TOXIECTBEHHBIE
npeoOpa3oBaHus BHIPAXKEHUH, TOKAa3bIBATh TOXKIECTBA.

MHoOrousneHs!.

Bemonusate  npeoOpa3oBaHMs  LIEIOTO  BBIPAXKEHUS B MHOTOUIEH
NPUBEIACHUEM MTOJIOOHBIX CIAraeMbIX, PACKPHITHEM CKOOOK.

BhinonHATe 1eficTBUS (CI0KEHUE, BBIYMTAHNUE, YMHOKEHHUE) ¢ OJHOUIEHAMHU
¥ C MHOTOWICHAMH, IPUMEHATH (DOPMYJIBI COKPAIIEHHOTO YMHOXEHUS (KBaJapaT u
KyO CyMMBI, KBaJpaT U KyO pa3HOCTH, Pa3HOCTb KBaJApaTOB, CyMMa U Pa3HOCTb
KyOOB), B TOM YHCJIE JUIsl YIIPOILIEHUS BBIYUCICHHI.



OCyIIECTBIATh PA3JIOKEHUE MHOTOWIEHOB HA MHOMKUTEIM C IOMOILIBIO
BBIHECEHUS 32 CKOOKHM OOIIEro MHOXHUTEIS, TPYIIUPOBKU CIAaraeMbIX, MPUMEHSIS
(bopMyIIbI COKpPAIIEHHOTO YMHOYKEHHUS.

[TpumeHsTh peoOpa3oBaHUsl MHOTOUYIEHOB JUIsl PELICHUS pa3JIMYHbIX 3a7ad
13 MAaTEMaTHKH, CMEXHBIX IIPEIMETOB, U3 PEAIbHON TPAKTHKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATypPaJIbHBIMU IOKA3aTEISIMU IS
npeoOpa30BaHUs BEIPAKCHUH.

YpaBHeHUs U HEPABEHCTBA

Pemare nuHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NPUMEHSS IIpaBuia
nepexoaa OT UCXOIHOIO YPAaBHEHHMSI K PaBHOCWIBHOMY eMy. IIpoBepsTs, sBisieTcs
JIM YUCIIO KOPHEM YPABHEHUS.

[lonOupaTe npuUMepbl Map 4YUCEN, SBIAIOIIMXCS PEIICHHEM JUHEHHOro
YPaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPIMHATHOW IJIOCKOCTH TpaduK JIMHEHHOTO YpaBHEHUS C
JIBYMSl TIEPEMEHHBIMH, MOJIb3YsSICh TIpaMKOM, HPHUBOJAUTH HPUMEPHI PELICHUS
yYpaBHEHHUS.

Pemate cucTeMbl 1ByX JIMHEWMHBIX YPaBHEHUI C ByMs IEPEMEHHBIMU, B TOM
qucie rpa@uiecKu.

CocTaBnsATe M pelIaTh JIMHEWHOE YPAaBHEHUE WIH CHUCTEMY JIMHEMHBIX
YpaBHEHUH TIO YCJOBHUIO 3aJauyd, HWHTEPOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y NIOJIyYeHHBbIN Pe3yJIbTar.

DOyHKUIMHA

Koopaunate! u rpaduku.

N300pakath HaA KOOPAMHATHON MPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbl, 3alIMChIBATh YHCIOBbIE IPOMEKYTKH Ha
anreOpanyecKoMm si3bIKe.

OTmeuaTh B KOOPAMHATHOM MIIOCKOCTH TOYKH I10 3aJaHHBIM KOOpAHHATaM.

OyHKIMH.

Crpoutb rpaduku TUHEHHBIX (PYHKIIHIA.

OnuceiBaTh C TMOMOIIbIO (YHKUUNA HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, PACCTOSHHE, II€HA, KOJUYECTBO, CTOMMOCTb,
MIPOU3BOUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuil cocod MpeACTaBICHHUS W aHalW3a MHOOpManuwy,
U3BJIEKATh U UHTEPIPETUPOBATH MHPOPMALUIO U3 TPapUKOB PEAIbHBIX IPOLECCOB
Y 3aBUCHMOCTEM.

Hcnonp3oBaTh cBOWCTBA (YHKIMH [ aHamu3a Trpa@UKOB pealbHbIX
3aBUCUMOCTEeH (HyaM (yHKIMH, TPOMEXKYTKH 3HAKOMOCTOSIHCTBA (DYyHKIHH,



IPOMEXYTKA BO3pacTaHusi W yObIBaHHsS (DYHKIMH, HAauOOJbIlIee M HaUMEHbIIEe
3Ha4YCHUs PYHKIIUHN).

Hcnonp3oBath rpaduku 1 UCCIEAOBAHUS MPOLIECCOB U 3aBUCUMOCTEH, IIpU
peIIeHNH 33124 U3 APYTUX Y4eOHBIX MPEAMETOB U PeaTbHOM KU3HHU.

K xonimy oO6ydyeHus B 8 kiacce 00yJarONHACs MOTYYUT CICAYIONMNE TPEAMETHBIC
pe3yJIbTaThI:

Yucaa v BIYMCICHUA

HppanmoHanbHbIE YUCIA.

[loHuMaTh W UCHONB30BATh TMPEACTABICHUS O PACIIUPEHUM YHUCIOBBIX
MHOECTB.

CBOOOIHO OIEpUPOBATH MOHATUSMU: KBaIPATHBIN KOPEHB, apu(METUUECKHIA
KBaJpaTHBII KOPEHb, UPPALIMOHAIBHOE YKCIIO, HAXOJUTh, OLICHUBATh KBA/IPATHbHIC
KOpHH,  MCHOJB3YyS  TOPU  HEOOXOJAUMOCTH  KaJbKYJISTOP,  BBIMIOJIHATH
npeoOpa3oBaHusl BBIPAKECHUM, COAECpKAIMMX KBAApaTHbIE KOPHU, HCIOIb3Ys
CBOMCTBA KOPHEMU.

Hcnonb30BaTh HayaJdbHBIE IMPEACTABICHHUS O MHOKECTBE JEHCTBUTEIBHBIX
YHCeJ JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIYUCICHUH, U300pakaTh JIEWCTBUTEIIbHbBIE
YHUCIla TOYKaMH Ha KOOPJIAWHATHOW MPSMOM.

Hcnonb30BaTh 3amucy OOJIBIIMX W MAJIBIX YHUCENI C MOMOIIBIO JECATUYHBIX
npobeit m crenener uyucia 10, 3amuchIBaTh M OKPYIJIATh YHUCIOBBIE 3HAYCHUS
pEeabHbBIX BEJIUYUH C UCIIOIb30BAHUEM PA3HBIX CUCTEM U3MEPECHUIA.

J1emMMOCTb.

CB0OOIHO oOmepupoBaTh TMOHATHEM OCTaTKa MO MOJYII0, MPUMEHSATH
CBOMCTBA CpPaBHEHUM MO MOJYJIIO, HAXOJUTh OCTAaTKH CYMMBI U TTPOU3BEACHUS TIO
JAHHOMY MOAYJIIO.

AsredpanyecKue BbIPAKEeHUA

HpoOHO-parmoHaabHbIE BEIPAKEHUS.

HaxoauTe nomycTHMbIe 3HAYEHHUS TEPEMEHHBIX B JIPOOHO-pAllMOHAIBHBIX
BBIpAKEHUSX.

[IprMeHSTh OCHOBHOE CBOKWCTBO PAIlMOHAIBHOM JIPOOH.

BrImoHATh IpUBEACHUE anreOpandeckux Apodei K o0meMy 3HaMeHaTero,
CJIO’K€HHE, YMHOXKEHHE, JICJICHUE allre0pandecKux IpoOei.

BBINOMHATH TOXKIECTBEHHBIE TPEOOPA30BaHUS PAIUOHATIBHBIX BhIPAKCHUH.

[IpuMeHsTh peoOpa3z0BaHUs BHIPAXKEHUM JJISI PEIICHUSI PAa3JIMUHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

Crenenu.

[IpyMEHATh TOHATHE CTENEHUM C LENbIM IOKa3aTEJIEM, BBINOJIHATD
npeoOpa3oBaHus BbIpAXKEHUH, COAEPKAIUX CTEIIEHH C LIETBIM MOKa3aTesIeM.

HppanmoHaibHble BEIPAXKEHUS.



HaxoauTpk nqonycTrumble 3HaUCHHS IEPEMEHHBIX B BBIPAKEHUSIX, COJIEPAKALTUX
apu(pMeTHIECKre KBAAPATHBIC KOPHH.

Brinmonuate npeoOpa3oBaHus HMPPALUOHAIBHBIX BBIPAXKEHUN, HUCIOIb3YS
CBOMCTBA KOPHEM.

YpaBHeHUs U HEPABEHCTBA

Pemiath KkBajipaTHbIC ypaBHEHUS.

Pemate ApoOHO-paliMOHAIBHBIE YPABHEHHUS.

PemaTe nuHEWHbIE ypaBHEHHS C MapaMeTpaMH, HECJIOXKHBIE CHUCTEMBI
JIMHENHBIX YPAaBHEHUH C MapaMeTpamu.

[IpoBOANTH KCCIIEOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUM, B TOM YHCIIE C
NpUMEHEHUEM TrpaduuecKux mpeacTaBieHuid (ycTaHaBIMBaThb, HWMEET JIU
YpaBHEHUE WM CHUCTEMA YPAaBHEHHMH pELICHUS, €CIId HMEET, TO CKOJbKO, U
npouee).

[lepexoauTh OT crnoBecHOW (GOPMYIHPOBKH 3a7adul K €€ anredpandeckoit
MOJIENIA C TIOMOILIBIO COCTaBJICHUS YPABHEHUS WJIM CHUCTEMbl YpaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJIyYEHHBIN pe3yybTarT.

[IpuMeHsATh CBOWCTBA YMCIIOBBIX HEPABEHCTB [JIsI CpPaBHEHUS, OICHKH,
pellaTh JIMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM M HMX CHUCTEMBbI, /1aBaTh
rpauyuecKy0 WUIIOCTPAIUI0 MHOXKECTBA pEIIEHWH HEpPaBEHCTBA, CHUCTEMBbI
HEPaBEHCTB.

DOyHKIUU

[ToHumaTe ¥ KCMONB30BATh (DYHKIIMOHAIBHBIC TOHSITHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O00O03HAYCHMs), ONPENCNsITh 3HaueHHE (YHKIMHU O 3HAYCHUIO
aprymMeHTa, OrpeesiaTh CBOMCTBa (PYHKITNH 10 €€ rpaduky.

Crpouth rpaduku pyHKUMN , OMHUCHIBATH CBOMCTBA YMCIOBOW (YHKLIHUH IO
e€ rpaduxy.

K konity oOydeHus B 9 kjiacce 00y4aromuics MOMyYUT CASAYIONINE MPEIMETHBIC
pE3ybTaThI:

Yucjaa 1 BLIYUCJIEHUA

CB00OOIHO oOIlEpUPOBATh MOHATHSAMHU: KOPEHb N-M CTENEHHU, CTENCHb C
pallMOHAIBLHBIM TIOKA3aTeJIeM, HaxOJIUTh KOPEHb N- CTENEHH, CTEIEeHb C
pallMOHAJIBHBIM TIOKa3aTeJeM, HCMOJIb3ysl MPU HEOOXOAUMOCTH KaJbKYJSATOD,
MIPUMEHSATH CBOMCTBA KOPHS N-M CTENICHU, CTETICHU C PALlMOHAJIBHBIM MTOKA3aTEIJIEM.

Hcnonb30BaTh MOHATHE MHOKECTBA AEHMCTBUTEIIBHBIX YUCEI MPU PELICHUU
3a7a4, IPOBEACHUMN PACCYXKICHUN U JOKA3aTEIbCTB.

CpaBHUBaTh M YNOPSAJOYMBATH JICUCTBUTEIbHBIE YHUCJIA, OKPYIJISAThH
JICUCTBUTEJILHBIE YMCIIA, BBINOJHIATh MPUKUJIKY PE3YJIbTaTa BBIYMCICHUN, OLEHKY
YHCJIOBBIX BBIPAKEHUM.

AnredpanyecKue BbIPpaKeHUs



CBOOOHO oOmepupoBaTh MOHITHEM KBaJAPATHOTO TPEXWIEHA, HAXOIUTh
KOpHM KBaJpaTHOI'0 TPEXWICHA.

PacknanpiBaTh KBagpaTHBIN TPEXUJIEH HA TUHEWHBIE MHOKUTEIIH.

YpaBHeHUs U HEPABEHCTBA

Pemare nuHENHBIE W KBaJApaTHbIC YPaBHEHHUs, YpPaBHEHHS, CBOMISIIHMECS K
HUM, IPOOHO-paIlMOHATIbHBIC YPaBHEHHUS.

PemaTp HECIOXKHBIE KBaJIpaTHbIE YPaBHEHUS C TAPAMETPOM.

PemaTp JMHENWHBIE HEPAaBEHCTBA, KBAJIpaTHbIC HEPABEHCTBA, MCIIOJIb30BATh
METOJI MHTEPBAJIOB, M300pakaTh PELICHHE HEPABEHCTB HAa YHCIIOBOM MpPSIMOH,
3alKCBIBATH PEHIEHUE C IOMOLIBIO CHMBOJIOB.

Pemate cucrtemsl IBYX JIMHEWHBIX YPAaBHEHUU C JABYMS IIEPEMEHHBIMU H
CUCTEMBI JIBYX YPaBHEHUM, B KOTOPBIX OJHO YPABHEHUE HE SIBISAETCS JTUHEHHBIM.

PemaTe HECIOXKHBIE CHCTEMBI HEJIMHENHBIX YPaBHEHUH C IAPAMETPOM.

[TpuMeHsATh METOIbl PaBHOCUIIBHBIX MpeoOpa3oBaHUil, 3aMEHbI IEPEMEHHOM,
rpau4ecKkoro MeTo/1a Mpu pelieHuU YpaBHEHHUM 3-1 U 4-ii cTeneHen.

Pemate  cucTeMbl  JMHEHHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIIME KBAJpPaTHOE HEPABEHCTBO, H300pakaThb pEIIEHHE CHCTEMBbI
HEPaBEHCTB Ha YMCJIOBOM NPSIMOM, 3alIMChIBATh PEIEHUE C TOMOLIBIO CHMBOJIOB.

PemaTe ypaBHEHHMS, HEPABEHCTBA W HUX CHUCTEMBI, B TOM 4YHUCIE C
OTrpaHUYECHUSIMH, HAIPUMED, B LENbIX YHCTAX.

[IpoBOAUTE HCCIIEIOBAaHNS YPABHEHUM U CUCTEM YPAaBHEHUU, B TOM YHCIIE C
OpUMEHEHHEM TrpapuuecKuX MpeAcTaBlieHUud (ycTaHaBIWMBaTh, WMEET JIU
YPaBHEHUE WM CHCTEMA YPAaBHEHMM PEIICHHs, €CIM HMEET, TO CKOJbKO, U
npoyee).

Pemiath TekcTOBbIE 3ajauu  aJreOpaudeckuM CHoco0OM C  MOMOIIBIO
COCTABJICHHSI YPaBHEHUMN, HEPABEHCTB, X CUCTEM.

Hcnonb30BaTh ypaBHEHUS, HEPABEHCTBA W WX CUCTEMBI JUISI COCTABJICHMS
MAaTEMATUYECKOW MOJEIN PpEAIbHOM CHUTyallMd WM T[PUKIAJHOW 3a/a4H,
WHTEPHPETUPOBATH NOJYYCHHbBIE PE3YJIbTATHI B 33JITAHHOM KOHTEKCTE.

Yuc/ioBble MOCTEA0BATEIBLHOCTH H IPOTPeCcCH U

CB0oOOIHO oOmepupoBaTh MOHITHSAMHU: 3aBUCUMOCTb, (QYHKIUSA, Tpadukx
byHKIIMKA, TpsMas MOPONMOPIHMOHATBLHOCTh, JIMHEWHAs QYHKIUS, OOpaTHas
MIPOTIOPIIMOHAILHOCTh, Mapadosia, Tunepoosia, KyCOUHO-3a/1aHHast (PyHKITHS.

HccnenoBarh QpyHKIMIO 10 €€ TpaduKy, yCTaHABIMBATh CBOMCTBA (DYHKIIMI:
001acTh ONPENEIIEHUs], MHOYKECTBO 3HAUYEHUH, HYJIU (QYHKIUH, MPOMEKYTKH
3HAKOIOCTOSIHCTBA, TPOMEXYTKA BO3pacTaHusi M YObIBaHMSA, 4YETHOCTH U
HEYETHOCTh, HAaUOOJIbIlIEEe U HANMEHbIIIEE 3HAYCHHSI, ACUMIITOTHI.

Pacno3naBaTth kBagpaTHuHyio QYHKIUIO 10 (HopMyIie, MPUBOIUTE TPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peanbHON KU3HU, (PU3UKHU, TEOMETPUU.



Omnpenensars MmoyiokeHue rpaduka KBaJApaTUUYHON (PYHKIHH B 3aBUCUMOCTHU
oT € Kod(hPHUITUEHTOB.

Ctpouts rpaduKk KBagpaTWUYHOW  (YHKIIMH, ONHCHIBAaTH  CBOMCTBA
KBaJpaTUIHON QyHKIIMH 110 €€ rpaduKy.

Hcnonp30BaTh CBOMCTBA KBaAPATUUHON (PYHKIIMHM JUIsl PEIICHUS 3a]1a4.

Ha mpumepe kBagpatuanoit ¢pyHkimu ctpouts rpaduk dyakmmm Y =af(kx +
b) + ¢ ¢ momomkio MpeoOpazoBanuii rpaduka GyHkmu y=Ff(X).

WNnmoctpupoBaTh ¢ MOMOIIBIO Tpaduka peajdbHYlO 3aBUCHMOCTh WIH
IPOLECC 110 UX XAPAKTEPUCTUKAM.

ApupmeTrndeckasi 1 reoMeTpruuecKas Nporpeccun

CB0OOIHO ONEPUPOBATH MOHATUSAMHU: MOCIEAOBATEIBHOCTD, apU(pMETHUYECKAS
¥ TEOMETPUYECKasi IPOTPECCHH.

3amaBaTh IOCJIEJOBATEIBHOCTH Pa3HbIMM CIOCOOAMHU:  OMHUCATEIbHBIM,
TaOJIMYHBIM, C IOMOIIBIO0 (YOPMYIIBI N-T'O WIEHA, PEKYPPEHTHBIM.

BEIMONMHATE  BBIYMCICHHUS C UCHONB30BaHUEM (opMyn N-ro  4jeHa
apu(PpMETUIECKON U T€OMETPUUECKON MPOrpeccCuil, CyMMbI IEPBBIX N YJIECHOB.

N300paxaTh YIEHBI MOCIEIOBATEIbHOCTY TOYKAMHU HAa KOOPAWHATHOU
IUIOCKOCTH.

Pemarp 3amaun, CBSi3aHHBIE C YUCJIOBBIMM IOCIEA0BATEIbHOCTSIMU, B TOM
YHUCIe 33/1a4M U3 PeaIbHOM >KU3HU (C UCIONIB30BAHUEM KaJbKYyJIATOPa, HU(PPOBBIX
TEXHOJIOTHUH).

Pacno3sHaBaTh ¥ TOpPUBOAUTH NPUMEPbl KOHEYHBIX U  OECKOHEUHBIX
NOCJIEIOBATEIbHOCTEH,  OrPaHUMYEHHBIX  IOCJEI0BAaTENbHOCTEH, MOHOTOHHO
Bo3pacTaromux (yOBIBAIOIIUX ) IMOCIEIOBATEIILHOCTEH.

HmeTs mpeacTaBieHne 0 CXOUMOCTH TTOCTIEA0BATEIHbHOCTH, YMETh HAXOAUTh
CyMMY OECKOHEYHO yOBIBAIOUIEH reOMETPHUECKOM MPOTrPECCUH.

[TpuMeHsTh MeTOI MaTeMaTHYECKON UHIyKIIUHU MPU PEIIECHUH 3a/1a4.



TEMATHYECKOE IINTAHUPOBAHHUE
L{eneBbIe OPUEHTUPHI PE3YJIBTATOB BOCIIUTAHUS HA YPOKaX MaTEMAaTHKH.

['paxxtaHCKOE BOCIIUTAHHUE:

— IPOSIBISIIOLINI YBaXKEHHE K TOCYIapCTBEHHBIM CUMBOJaM Poccuu, npa3iHuKam;

— NPUHUMAKOUIMI y4acTHEe B JKM3HH KJacca, 00IIeo0pa3oBaTENbHOW OpraHU3aldHd, B TOM YHCIE CAMOYIPaBJICHHH,
OPUEHTUPOBAHHBIN HA y4aCTHE B COL[MATIbHO 3HAYNMOMN JIEATEIbHOCTH.

[laTpruoTHyeckoe BOCIUTaHUE:

— CO3HAIOIIMI CBOIO HALIMOHAJIBHYIO, STHUYECKYIO MPHUHAJIJIEKHOCTD, JTFOOSIINI CBOM HAPO/, €ro TPAJAULINU, KYJIbTYPY;

— 3HAIOLIUI U yBa)arolMil qocTxkeHus Hamell Pogunabsl — Poccun B Hayke, MCKycCTBE, CIIOPTE, TEXHOJIOTHUSX, OOEBbIE
NOJIBUTH U TPYJOBBIE TOCTH>KEHHUSI, TEPOEB U 3aLIUTHUKOB OTE€YeCTBA B MPOILIJIOM U COBPEMEHHOCTH.

JIyXOBHO-HPAaBCTBEHHOE BOCIIUTAHUE:

— BBIPQXXAIOIINKA TOTOBHOCTH OIIEHUBATH CBOE NTOBEJICHHUE U MOCTYIIKH, ITOBEICHUE U MOCTYIIKU IPYTHUX JIFOAEH C TO3ULIHN
TPAJIULIMOHHBIX POCCUUCKUX JTYXOBHO-HPABCTBEHHBIX LIEHHOCTEW U HOPM C YUETOM OCO3HAHUsI IIOCIEACTBUM ITOCTYIIKOB;
— BBIPAXKAIOIIUN HENPUATHE AaHTUTYMAHHBIX U ACOLMAIIBHBIX ITOCTYIIKOB, ITIOBEACHUS, IIPOTUBOPEYAIUX TPAIAULIMOHHBIM B
Poccun 1yxOBHO-HPaBCTBEHHBIM HOPMaM U LIEHHOCTSIM;

— CO3HAIOUIMI COOTHOIIEHHE CBOOOABI U OTBETCTBEHHOCTH JUYHOCTH B YCJIOBHUSX WHAMBUAYAJIBHOTO U OOIIECTBEHHOIO
IIPOCTPAHCTBA;

— MPOSIBJISIFOIIMN UHTEPEC K YTEHHIO, K POJIHOMY SI3bIKY, PYCCKOMY SA3BIKY U JIMTEPATYPE KaK YaCTH TYXOBHOW KYJIBTYPbI
CBOET0 HapoJa, pOCCUMCKOro 00I1IecTBa.

ICTETHYECKOE BOCITUTAHHUE:

— MPOSBJISIIONINUNA YMOIIMOHATIBHO-UYBCTBEHHYIO BOCIIPUUMUYUBOCTH K Pa3HbIM BUaM UCKYCCTBA, TPAIULIMAM U TBOPUECTBY
CBOETO M JIPyTHX HAPOJOB, IOHUMAHHUE UX BIIUSIHUS HA MMOBEICHUE JIOJEH;

— OPUEHTUPOBAHHBIN HAa CAMOBBIPAYKEHHE B Pa3HBIX BUJAX UCKYCCTBA, B XY/I0’KECTBEHHOM TBOPUYECTRBE.

dusnyeckoe BocuTanue, GOpMHUPOBAHUE KYIbTYPBI 310POBbS U YMOIIMOHAIILHOTO OJIArOTIOyYHs:
— TOHUMAIOMIUKA TEHHOCTh KU3HH, 3I0POBBS W OE30MACHOCTH, 3HAYEHUE JIMYHBIX YCHUJIMN B COXpPAaHEHUU 3JI0POBbS,
3HAIOMIUKA B COOIIOIAlONINI ITpaBuiia 0€30IIaCHOCTH, 0€30IMaCHOTO MTOBEICHHMS, B TOM YHCIIe B MH()DOPMAIIMOHHOM cpeie;



— BbIpaXXalOUIMl YCTaHOBKY Ha 3JI0POBBIM 00pa3 >XKU3HU (30pOBOE MUTAaHUE, COOJIOJEHWE TUTMEHMYECKUX MpaBul,
cOamaHCUPOBAHHBINA PEKUM 3aHATUH U OTABIXA, PETYISAPHYIO (PU3NUECKYIO aKTUBHOCTH);

— MpPOSABIIAIOIINUN HENPUITHE BPEAHBIX IPUBBIYEK (KypeHUs, YNOTpeOIeHUs alKOroJisl, HAPKOTHUKOB, UTPOBOM U HHBIX
¢dbopM 3aBHCUMOCTEI ), TOHUMaHUE X MOCIEACTBUM, Bpeaa i (GU3MUECKOr0 U IICUXUYECKOTO 30POBbSL.

TpyoBoe BocIUTaHUE:

— YBaXaIIUWA TPyHd, PE3ylbTaTbl CBOErO TPyAd, Tpyda IPYrUX JIIOAEH; NPOSBISAIOMIMI HMHTEpEC K NPAKTUYECKOMY
U3YYEHHUIO Npodeccuii U Tpyaa pa3IuyHOro pojia, B TOM YHCJIE HA OCHOBE IPUMEHEHHUS MIPEIMETHBIX 3HAHUM;

— CO3HAIOLIUHI BaKHOCTh TPYNOII00US, 00yUEHHs TPYyAY, HAKOIUIEHHUs HABBIKOB TPYIO0BOM AESITEIbHOCTH HA MPOTSHKEHUU
YKU3HHM JIJIS1 YCTIEIIHOM pOo(heCCHOHAIbHOM caMopeann3alui B pOCCUIICKOM OOLIECTBE;

— YYacCTBYIOLIMI B PEIIEHUH MPAKTUYECKUX TPYAOBBIX €], 3a7a4 (B ceMbe, 00111€00pa30BaTENbHON OpraHU3aliu, CBOEH
MECTHOCTH) TEXHOJIOTUYECKOM M COLMAJIbHON HampaBJIEHHOCTH, CIIOCOOHBIM WHULMUPOBATH, IUIAHUPOBATh M
CaMOCTOSATEIIBHO BBINOJIHATE TAKOTO POJA ACSITEIBHOCTB;

— BBIpaXKaIOIIUKA TOTOBHOCTh K OCO3HAHHOMY BBIOOPY M IMOCTPOCHHMIO WHIUBUAYAJIbHOM TPACKTOpPUU OOpa30BaHUA U
YKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX U OOILIECTBEHHBIX HHTEPECOB, IOTPEOHOCTEN.

DKOJNOTNYECKOE BOCIIUTAHUE:

— CO3HAIOUIMM CBOIO OTBETCTBEHHOCTb KaK TIpa)KJIaHWHA U TOTpPeOUTENs] B YCIOBHUSX B3aUMOCBSI3U IPHUPOIHOM,
TEXHOJIOTUYECKON 1 COLIMAIBLHOU CPEI;

— BBIPQXAIOIINKA AKTHUBHOE HENPHUITHE IECUCTBUM, NMPUHOCAIIMX BPEA IPUPOJE; OPUEHTUPOBAHHBIM HAa NPUMEHEHHE
3HaHUW €CTECTBEHHBIX M COIMAJIBHBIX HAyK JUIsl peleHHs 3aJady B OOJACTH OXpPaHbl MPHUPOJIbI, MJIAHUPOBAHUS CBOUX
IIOCTYIIKOB U OLIEHKU UX BO3MOKHBIX ITOCJIEICTBUM JUIsl OKPYKAIOLIEH CPEbI.

[{eHHOCTh HAYYHOT'O MTO3HAHMUS:

— pa3BUBAIOLIMN HABBIKM HCIOJIB30BAHUSI PA3JIMYHBIX CPEJCTB IMO3HAHUS, HAKOIUICHWS 3HAHUN O MHpE (S3BIKOBas,
YuTaTeIbCKask KyJIbTypa, AeSITEIbHOCTh B MHPOPMAITMOHHOM, IUGPOBOI cpejie);

— JEMOHCTPUPYIOUIMNA HABBIKM HAONIOJACHWN, HAKOIUICHHS (AKTOB, OCMBICICHHUS OIbITa B €CTECTBEHHO-HAYYHOU U
T'YMaHHUTAPHOM 001acCTsIX MO3HAHMS, HCCIIEOBATEIHCKOM NEITETbHOCTH



7 KJIACC

KoanuecTBo yacon DJIeKTPOHHbIE
No /i HaumeHnoBaHue pa3aesioB U TeM Konrponsmsie  TpakTiueckie (nudpossbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI pecypes:

1 UMCJIA U BBIYUCJIEHUA. 8 1 bubnmoreka [JOK
PanmonaneHbie yncina (IOBTOpEHUE) https://m.edso00.ru/77e09b13

5 AJITEBPAMYECKUWE BBIPAXKEHU . 7 bubnunoreka [JOK
Bripaxkenus ¢ nepeMeHHbIMU https://m.edsoo.ru/77e09b13

3. UNCJIA 1 BBIYUCJIEHHMA. Crenens ¢ 12 1 bubmuorexa [JOK
HaTypaJibHbIM IIOKa3aTelieM https://m.edsoo.ru/77e09b13

4 AJITEBPAMYECKUWE BBIPAXKEHU . 21 1 bubnuorexa [JOK
MHoOro4ieHsl https://m.edsoo.ru/77e09b13

5 YPABHEHI/I{I N CUCTEMBbI 14 1 bubmuorexa [JOK
YPABHEHMU M. Jlunelinble ypaBHEHUS https://m.edsoo.ru/77e09b13

6. AJITEBPAMYECKHWE BbIPAXXEHU . 20 1 bubmuorexa [JOK
DopMyJIbl COKPAILEHHOTO YMHOXKEHUS https://m.edso0o.ru/77e09b13

- OYHKIUWU. KoopanHaTs! u 10 1 bubnnorexka [JOK
rpaduku. OyHKIIUU https://m.edso0o.ru/77e09b13

8. OYHKIUUUN. Jluneitnas pyHKIIUS 12 1 ]f?tI:gsJ:I/I//Irzf;{saoErC:/I;eOQbB
YPABHEHI/I{I N CUCTEMBI BuGmorexa LIOK

9. YPABHEIV{I/II/I. CucTeMbl THHEHHBIX 16 1 httos://m.edsoo.ru/77e09b13
YpaBHCHHIA

bubnuorexa [JOK

10.. YMCJIA U BBIYNCJIEHUS. JlemumocTs 9 1 https://m.edsogru/77e09b13

1 [ToBTOpenue, o6o0mEeH e, 7 1 bu6nmoreka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/77e09b13

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




8 KUIACC

KounyecTBO 4yacoB JIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM (mudpossbie)
Ne ni/m Kourpoubnble IIpakTHyeckue
NpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
1 AJITEBPAYECKUE BBIPAXKEHU . 20 1 bubnunoreka HOK
' JIpoGHO-paIHOHAIbHbIE BHIPAKEHUS https://m.eds00.ru/6d40b704
5 UNCJIA U BBIYMCJIEHM . KBanpatHblii 29 1 bubmuorexa [JOK
' KOpEHb https://m.eds00.ru/6d40b704
YPABHEHUA 1 HEPABEHCTBA. bubmmoreka [JOK
3. 17 1
KBagparusle ypaBHeHUS https://m.eds00.ru/6d40b704
4 YPABHEHUWSA 1 HEPABEHCTBA. 14 1 bubmuorexa [JOK
' JIpOoOHO-pallMOHAIBHBIE YPABHEHHS https://m.eds00.ru/6d40b704
. YPABHEHNMA 1 HEPABEHCTBA. 20 1 bubmuorexa [JOK
' Hepasencrsa https://m.eds00.ru/6d40b704
6 AJITEBPAMYECKUWE BBIPAXKEHU . 11 1 bubmmoreka [JOK
' Crenenn https://m.eds00.ru/6d40b704
bu6mmoreka [IOK
7. OYHKINU 1 1
YHKI > https://m.eds00.ru/6d40b704
bu6mmoreka [IOK
8. .
UNCJIA U BBIYUCJIEHMA. [lenumocTh 8 1 https://m.eds0o.ru/6d40b704
9 [ToBTOpenue, 06o001IEHNE, 9 1 bu6mmorexa [IOK
' cucTeMaTu3anus 3HaHUN https://m.eds00.ru/6d40b704
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 9 0




9 KUIIACC

KounvecTBO yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kourposbibie  Ipaxrireciie o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubnunoreka LIOK
L OYHKLMH 23 1 https://m.edsoo.ru/133deaba
5 YPABHEHUA N1 HEPABEHCTBA. 17 1 bubmmoreka [JOK
KBagparHsle HepaBeHCTBA https://m.edsoo.ru/133deaba
3 YPABHEHNMA 1 HEPABEHCTBA. o5 5 bubmuoreka [{OK
YpaBHEHUSI, HEPABEHCTBA U UX CUCTEMBI https://m.edsoo.ru/133deaba
4 UNCJIOBBIE ITOCJIENOBATEJIBHOCTHU o5 5 bubmmoreka [JOK
N IMPOI'PECCHUN https://m.edsoo.ru/133deaba
5 AJITEBPAMYECKUE BBIPAXXEHU . 12 1 bubmmoreka [JOK
Cremnenb ¢ palluOHATIBHBIM ITOKa3aTeIeM https://m.edsoo.ru/133deaba
5 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3 AL 34 1 bu6nmorexa LIOK
3HaHUHN https://m.edsoo.ru/133deaba
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 8 0




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBePsIEMOro .
0o0pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOI'O 00111ero 06pa3oBaHusA
pe3yjabTara
1 Yucna v BHIYUCICHUS
11 BbImonsATh, codetas ycTHbIE M NMUCHMEHHBIE MPUEMBI, apudMeTHuecKue
' JEHCTBUS C pallMOHAIbLHBIMU YHCIIAMU
HaxoauTe 3HaueHUs] YUCIIOBBIX BBIPAKEHUH, MPUMEHSITh pazHOOOpa3HbIE
1.2 crocoObl M HpUEMBI BBIUMCIECHUS 3HAUYEHUN JPOOHBIX BBIPAKEHUH,
coJepKanx OOBIKHOBEHHBIE U AECATUIHBIC POOH
[TepexonuTh OT oAHON (OPMBI 3aIUCH YUCEN K APYyroi (mpeodpa3oBbIBaTh
1.3 JNECATHUUHYIO Ap0oOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO IECATUIHYIO POOb )
1.4 CpaBHUBATH U YIOPSAIO0YMBATH PALIMOHAIBHBIE YUCIIA
1.5 OKpyriaTh uncia
BBIMONHATE NPUKUAKY U OLEHKY pe3ysibTaTa BbIUMCIEHUH, OLIEHKY
1.6 3HaYEHUH YHCIOBBIX BBIPAKCHWH. BBIMONHATE AEHCTBHUS CO CTENEHSIMHU C
HATypaJIbHBIMH TTOKa3aTeNIsIMU
17 [IpuMeHATh NpU3HAKK  JAEIMMOCTH, PA3JIOKEHHE Ha  MHOXHUTEIH
' HATypaJIbHBIX YUCEIl
Pemate mpakTHKO-OpMEHTHPOBAHHBIE 3a]la4d, CBS3aHHBIE C OTHOIICHHEM
18 BEJINYHH, IPOTIOPINOHATBHOCTHIO BEJIMYHH, MPOIICHTaMH,
' UHTEPIPETHPOBATh PE3YNbTAThl PEIICHHs 3a7ad ¢ y4ETOM OTpaHWYCHUH,
CBSI3aHHBIX CO CBOICTBaMHU pacCMaTpUBAEMBIX 00BEKTOB
2 AnrebGpanyeckue BbIpaKeHHs
91 Hcnonp3oBate anredpandeckyro TEPMHUHOIOTHUIO U CUMBOJIMKY, IPUMEHATh
' e€ B IIpolecce OCBOCHUS y4eOHOro MaTepuaa
29 HaxonuTh 3HaueHUs OYKBEHHBIX BBIPAKCHHWW TPHU 3aJaHHBIX 3HAYCHUSX
' HIEPEMEHHBIX
53 BomonHATe  mpeoOpa3oBaHMs — LIEIOTO  BBIPAKEHUS] B MHOTOWIEH
' NIPUBEICHUEM TTOJ00HBIX CIIaraeMBbIX, PACKPBITHEM CKOOOK
54 BbIMONHATE YyMHOXKEHHE OJHOWIEHAa HAa MHOTOWIEH M MHOTOYIEHa Ha
' MHOTOYJIEH, TPUMEHATH (POPMYJIIBI KBaJIpaTa CyMMBI U KBaJipaTa pasHOCTH
OcyluecTBISATh pa3joKeHHEe MHOTOUYIEHOB HAa MHOXHUTENIHU C IOMOIIbIO
2.5 BBIHECEHUS 3a CKOOKHM OOIIEro MHOXXHUTENS, TPYHNIUPOBKU ClIaraeMbIX,
NpUMEHEHUs (HOPMYI COKPAIIEHHOTO YMHOKEHUS
26 [TpumensTh MpeoOpa30BaHMsi MHOTOWICHOB JJISl PEIICHUS Pa3JInYHbIX 33a1a4
' U3 MaTeMaTHKHU, CMEKHBIX IPEIMETOB, U3 PealIbHOM NMPaKTUKU
57 Hcnonb30BaTh CBOMCTBA CTENEHENM C HATypaJbHBIMU NOKA3aTEISIMH IS

peoOpa3oBaHUs BEIPAKEHUI




YpaBHEHUs U HEPABEHCTBA

Pemats nuHeliHbIE YpaBHEHUS C OJHOM MEPEMEHHOM, NMPUMEHSS MpaBuia

3.1 nepexojia OT MCXOIHOTO YpaBHEHHUS K paBHOCHIBbHOMY emy. IIpoBepsTs,
SIBJISIETCS JIU YUCJIO KOPHEM YpaBHEHUS
39 [IpumeHnsaThy rpadudeckue METOAbI IPH PEIICHUH JUHEHHBIX YpaBHCHHH U
' UX CHUCTEM
33 [ToxOupare TpuUMeEpsl Map YHUCEIN, SBISIOMIUXCS PEIICHUEM JHUHEHHOTro
' YpaBHEHUS C ABYMS IEPEMEHHBIMU
CtpouTh B KOOPJAMHATHOM IUIOCKOCTH T'paduK JIMHEHHOTO ypaBHEHHS C
3.4 IBYMsI TIGPEMEHHBIMH, TIONB3YSICh TpaduKOM, TPHUBOIUTH MPUMEPHI
pelieHus: ypaBHEHUs
35 Pemath cuctembl ABYX JIMHEWHBIX YpaBHEHUW C ABYMs MEPEMEHHBIMHU, B
' TOM YHCJIC TpapUIeCKr
CocraBnarh W pemiaTh JUHEHHOE YpaBHEHHUE WM CHUCTEMY JIMHEHHBIX
3.6 YpaBHEHUW TIO YCIIOBUIO 3a7a4d, WHTEPIPETUPOBATH B COOTBETCTBHH C
KOHTEKCTOM 3a/1a4¥l MOJIY4YEeHHBIN pe3ynbTat
4 Koopmunats! u rpaduku. OyHKIIMN
N300paxarh Ha KOOPIMHATHOW TMPSMOMl TOYKH, COOTBETCTBYIOILIUE
4.1 3alaHHBIM ~ KOOpJIMHATaM, Jy4d, OTpPE3KH, HHTEpPBalbl, 3aMUCHIBAThH
YHCIOBBIC TPOMEKYTKH Ha AIreOpanvdeckoM sI3bIKe
4.2 OTtMeuaTh B KOOPAMHATHOMN TIJIOCKOCTH TOYKH T10 33JJaHHBIM KOOpUHATAM
4.3 Ctpourts rpaduku nuHeiHbIX QyHKIHA. CTpouts rpaduk GyHKINU Y = [X|
OnuceiBaTh C TMOMOIIBI0 (YHKIMH W3BECTHBIE 3aBHCHUMOCTH MEXIY
4.4 BEJIMYMHAMU: CKOPOCTh, BPEMsI, paCCTOSIHUE, LIEHY, KOJIMYECTBO, CTOUMOCTb,
MIPOU3BOUTENLHOCTD, BpeMsl, 00bEM pabOThI
4.5 Haxonuth 3HaueHre GyHKIMU M0 3HAYEHUIO €€ apryMeHTa
[Tonnmate rpadudeckuii cmoco0® mpeacTaBIeHUs W aHaidu3a WHGOPMAIUH,
4.6 U3BJIEKATb W UHTEPIPETUPOBATh HH(OpPMALNIO HU3 TPAPUKOB peaTbHBIX
MPOLECCOB M 3aBUCUMOCTEM
8 KJIACC
Kona .
IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThI 0CBOEHHUS OCHOBHOM
NMPoBePSIeMOro .
o0pa3oBaTe/ibHOI NPOrpPaMMBbI OCHOBHOI'0 00111er0 00pa30BaHus
pe3yjabTara
1 Ywncita ¥ BEIYUCICHUS
Hcnonp3oBarh HayaibHbIE MPEACTABICHUS O MHOXECTBE JEHCTBUTEIbHBIX
1.1 qrcen s CPaBHECHHs, OKPYIVIGHHWS W BBIYHCICHHUH, H300pakaTh
JICUCTBUTENIbHBIC YKCIIa TOYKAMHU HA KOOPAUHATHOW MPSIMOi
[IpumeHsaTh TOHATHE apUPMETHUECKOTO KBAJPATHOTO KOPHS, HAXOAUTH
12 KBAJIpaTHbIE KOPHH, WCIONB3YS TIPH HEOOXOAUMOCTH KAIBKYJISATOP,

BBINOJIHATh MPEOOpPa3OBaHMsI BBIPAKECHUH, COAEP)KAIIMX KBaJpaTHbIC
KOPHHU, UCIIOJIb3ys CBOMCTBA KOPHEH




Hcmonp3oBaTh 3amucy OOJIBIINX U MaJbIX YHCEN C IOMOIIBIO ACCATHUYHBIX

1.3 . .
npobeii u creneneit yucna 10
2 Anrebpanyeckue BhIpaXKeHHUs
91 [IpuMeHsATH TOHATHE CTENEHM C LEeJNbIM I[OKa3aTeleM, BBINOJIHATh
' peoOpa3oBaHus BEIPAXKEHHH, COIEPIKALUX CTENICHH C LIEIbIM IToKa3aTesieM
BBINONHATE TOXIECTBEHHBIE NMPEOOPA30BaHUS PAMOHAIBHBIX BBIPAKEHUH
2.2 Ha OCHOBE MpaBWJI ACWCTBUH HAJ MHOTOWICHAMH M alreOpanyecKuMH
IpoOsIMU
2.3 PacknaapiBaTh KBaIpaTHBIN TPEXUICH HA MHOXKHUTENN
24 [TpumensTe npeoOpa3oBaHUs BBIPAKEHUH IS PELICHHUS PA3IMYHBIX 3a7a4
' U3 MaTEeMaTHKHU, CMEKHBIX IPEIMETOB, U3 PealIbHOM MPaKTUKU
3 YpaBHEHUS 1 HEPABEHCTBA
31 Pemats nuHeiiHble, KBaJApaTHbIC YpaBHEHUS U PAllMOHAIbHBIE YPaBHEHHUS,
' CBOJISIIMECS K HUM, CUCTEMBI IBYX YPAaBHEHUH C IBYMS IIEpEMEHHBIMU
[IpoBOoAMTH IPOCTENIINE UCCIIENOBAHNS YPABHEHUM U CUCTEM YPABHEHUH, B
3.9 TOM YHCJIE€ C MPUMEHEHUEM TpapHUecKuX MpeaCTaBIeHUN (yCTaHABIMBATS,
' UMEeT JIU YpaBHEHHME WM CHUCTEMa YPaBHEHHM peIlIeHUus, €CIU MMEET, TO
CKOJIBKO, U TIpOYEe)
[lepexoautb OT cioOBecHOW (OPMYIHPOBKH 3a1aud K e€ anreOpandeckoi
33 MOJIENIA C TIOMOIIBIO COCTABJICHUS ypaBHEHHS WU CHUCTEMBbI YpaBHEHUH,
' UHTEPIPETHPOBATh B COOTBETCTBHHM C KOHTEKCTOM 3aJaud IOJyYSHHBIH
pe3yiabTar
[IpuMeHsTH CBOWCTBA YHCIOBBIX HEPABEHCTB I CPAaBHEHUS, OIICHKH,
34 peuiath JIMHEHHBIE HEPAaBEHCTBA C OJHOM MNEPEMEHHOW W HX CHUCTEMBI,
' JaBaTh TPaQUUECKyI0 WILTIOCTPAIIMI0 MHOKECTBAa PEUICHWH HEPaBEHCTBA,
CHCTEMBI HEPAaBEHCTB
4 OyHKIIH
[ToHuMaTh U UCHOIB30BATH (DYHKIMOHAIBHBIE MOHATHUS U SI3BIK (TEPMUHBI,
4.1 CUMBOJIMYECKHE O0O3HAuUEHUs), OMpPENeNiTh 3HAue€HUE (YHKIUH TIO0
3HAYEHUIO apTyMEHTa, OTIpeIeNIATh CBOUCTBA (PYHKIUH 110 €€ TpauKy
Ctpouts rpaduku 3JeMEeHTapHbIX QYHKIMM BUJA:
y=k/x
y
4.2 =
k/x
, Y =X%, y = X3, y = [x|, onuchIBaTh CBOMCTBA YMCIOBOM (PYHKIUHU MO e
rpaduxy
9 KNIACC

Kon

IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTATHI OCBOCHUSI OCHOBHOM



NnpoBepsieMoro  o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yJbTara
1 Yucna v BBIYKCICHUS
1.1 CpaBHUBATH U YIIOPAIOUMUBATH PAllMOHATbHBIE U UPPALIMOHAIIbHBIE YUCIIA
Bemonuate apupmernyeckue ACUCTBUS C PAlMOHAIBHBIMU YHCIIAMH,
1.2 coueTasi YCTHbIE U IIMCbMEHHbIE HPHUEMBI, BBIINOJHATH BBIYMCICHUS C
UPpaLMOHAIbHBIMU YU CIIAMU
13 HaxoauTth 3HaueHus CTeleHel ¢ IeJbIMH [OKa3aTelisIMU U KOpPHEH,
' BBIUNCIISATH 3HAYEHUS YUCIOBBIX BBIPAXKEHUN
14 OKpyrisTh [E€HCTBUTENBHBIC YHUCIA, BBIMNOJHATH MPUKUIKY pe3ylibTaTa
' BBIUMCJICHUM, OILICHKY YHCIIOBBIX BBIPQXKEHUN
2 VYpaBHEeHUs U HEpaBEHCTBA
51 Pemats nuHeliHble W KBaJpaTHbIE YpPaBHEHUS, YPaBHEHUs, CBOISALIUECS K
' HUM, MPOCTEUIINE TPOOHO-PALIMOHANBHBIE YPABHEHHUS
Pemate cuctemel AByX JIMHEWHBIX YPaBHEHUH C JIBYMsI IIEPEMEHHBIMHU U
2.2 CUCTEMBl JBYX YpaBHEHHH, B KOTOPBIX OJHO ypaBHEHHE HE SBISETCS
JUHEWHBIM
Pemiate TekcTOBBIE 3amauM  anreOpanyecKUM CIOCOOOM C  TMOMOIIBIO
2.3 COCTaBJICHUS] YpaBHEHUS WM CHUCTEMbl JBYX YpPaBHEHUH C JByMs
NIEPEMEHHBIMU
[IpoBOAMTH IPOCTENIIINE UCCIIENOBAHNS YPABHEHUM U CUCTEM YPABHEHUH, B
54 TOM 4HCIE C TNpPUMEHEHUEM TIpaduyecKux MpeICTaBICHUN (HaImpumep,
' yCTaHaBJIMBaTh, UMEET JIM YpPaBHEHHE WM CHCTEMa YPaBHEHMH pelleHus,
€CJI UMEET, TO CKOJIbKO)
Pemate nuHeliHble HepaBeHCTBA, KBaJpaTHble HEPABEHCTBA, M300pakaTh
2.5 pelleHre HEpaBeHCTB Ha YHUCIOBOM MpsSMOH, 3amuchiBaTh pELIEHUE C
MOMOIIbIO CUMBOJIOB
Pemate cucreMpl JMHEMHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB,
26 BKJIIOYAIOIME KBAJPaTHOE HEPAaBEHCTBO, M300pakaTh PEIIEHUE CUCTEMBbI
' HEPAaBEHCTB HA YHWCIIOBOM NPSMOM, 3alMChIBaTh PEUIEHHE C IOMOILBIO
CHUMBOJIOB
2.7 Hcnonp30BaTh HEpaBeHCTBA NIPU PELIEHUH Pa3IMUYHBIX 33]1a4
3 OyHKITUN
Pacno3naBate (QyHKIMM H3y4eHHBIX BUIOB. [loKa3pIBaTh CXeMaTHYECKH
31 pacroyio’)keHre Ha KOOPAMHATHOM IJIOCKOCTH TpaduKoB (PYHKIUI BHIA:
' y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBUCHMOCTH OT 3HAYeHHUI
K03 (UIIMEHTOB, OMUCHIBATh CBOMCTBA (DYHKLINN
3.9 [Toka3bIiBaTh CcXEMaTHMUECKHU pACIOJIOKEHHE Ha KOOPAMHATHOW IIOCKOCTU
' rpadukoB QyHKIUH BUIa Y = VX, Y = |X| ¥ onMChIBaTh CBOICTBA (DyHKIMH
33 Ctpouth U M300paXkaTh CXEMaTUUYECKH TpadUKU KBAIPATHUHBIX (YHKIIHH,
' OIMCHIBATh CBOMCTBA KBaApaTHUHBIX (QYHKIUH MO UX rpaduxkam
3.4 Pacnio3naBate kBagpaTHUHYIO0 (PYHKIUIO IO (hopMyJie, IPUBOAUTH TPUMEPHI
' KBaJPaTHYHBIX QYHKIUI U3 pearbHON )KU3HU, PU3UKH, TEOMETPHH
4 ApudmeTndeckast U TeOMETPUUYECKasi TPOTPECCUU




4.1

PacrioznaBate apuMeTHYECKYI0 M TEOMETPHUYECKYIO MPOTPECCHU TIPH
Pa3HBIX Croco0ax 3aaaHus

4.2

4.3

BBINONHATE  BBIYMCICHHUS € HUCHOJNb30BaHUEM (GOpMysl N-ro wieHa
apu(METHUECKOW M TEOMETPHYECKOM NpOrpeccuii, CyMMBbI TEpPBBIX N
YJICHOB

I/I306pa}KaTB YJICHBI IOCICHOBATCIBHOCTH TOYKaMH Ha KOOp,HHHaTHOﬁ
IIJIOCKOCTHU

4.4

Pematp 3amaum, CBS3aHHBIE C YHCIOBBIMHU MOCIEIOBATEILHOCTSIMH, B TOM
YHCcIe 3aJa4d M3 pealbHOW J>KM3HU (C WCIIOJIIb30BAaHHEM KaJlbKYISITODA,
U (PPOBBIX TEXHOJIOTHHN)



IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS
1 Yucna 1 BBIYUCICHUS
JpoOu OOBIKHOBEHHBIE U JACCSITHYHBIC, IEPEX0 OT OJHON (HOPMBI 3armucu apooeit
11 K apyroi. [loHsTue panmoHanbHOrO Yucia, 3aMKkCh, CPAaBHEHUE, YIIOPSIOUYUBAHNE
pallOHATBHBIX YUCEI
12 ApudmeTnueckue AEUCTBUA C palMOHAIBHBIMH uYMciamH. Perienue 3amay u3
' peasibHOM MPaKTUKU HA YaCTH, HAa JPooH
13 Cremenbp C HaTypallbHBIM I[IOKa3aTeleM: oOmpelelneHue, mnpeoOpa3zoBaHue
' BBIPQXXEHHI Ha OCHOBE OINpeeNieHus, 3aIUCh OOJIBIINX YHCEel
14 [IponieHTHI, 3aMKUCh MPOIIEHTOB B BHUJIE APOOM U APOOH B BHJE MPOLIEHTOB. Tpu
' OCHOBHBIC 33/1aUd Ha MPOIICHTHI, PEIICHHE 3aa4 U3 peaJTbHON MPAKTUKU
15 [IpuMeHeHre NPU3HAKOB ACIUMOCTH, PA3JIOKEHUE HA MHOXKMTENIM HATypalbHBIX
' qpce
1.6 PeanbHbIE 3aBUCUMOCTH, B TOM YHCJIE MIPsIMast U 0OpaTHAs MPOMOPLIUOHATIBHOCTH
2 AnreOpandyecKue BhIPAKCHHS
51 [lepemeHHbIE, YHMCIIOBOE 3HAYEHHUE BBIPAXXKEHHUS C IMEpeMEHHOU. JlomycTumbie
' 3HAYECHUS IEPEMEHHBIX
59 [IpencraBienue 3aBUCUMOCTH MEXAYy BeIMYMHAMU B BHAE  (DOpMYIIBL
' Beoruncienus mo gpopmyinam
2.3 [TpeoOpazoBanre OYKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO PABHBIE BHIPAYKEHUS
24 CBoiiCcTBa CTENIEHU C HATYpAJIbHBIM IOKa3aTeIeM
95 OpHounenbl U MHorowieHsl. CreneHb MHorouseHa. CrojkeHHe, BBIYMTAHUE,
' YMHOKEHHE MHOTOYIEHOB
26 @opMynbl COKPAIEHHOTO YMHOXXEHHS: KBaJgpaT CyMMbl M KBaApaT Pa3HOCTH.
' ®dopmyna pa3HOCTH KBaapaToB. Pa3nokeHne MHOTOYJIEHOB HA MHOKHUTEIN
3 YpaBHeHUS
31 VYpaBHeHUE, KOpPEHb ypleHeHm, nmpaBuiia TpeoOpa3oBaHUs  YpaBHEHUS,
PaBHOCUJIBHOCTb YpaBHEHUMN
39 JIuneliHoe ypaBHEHHME C OJHOM IIEPEMEHHOM, YHCIO KOPHEW JIMHEWHOro
' YpaBHEHUS, PEIICHUE IMHEWHBIX YpaBHEHUN
33 CocraBieHue ypaBHEHMH MO YCJIOBHIO 3aJayd. PelieHne TEeKCTOBBIX 3a1ay C
' HIOMOILLIO YPaBHEHUI
3.4 JluHeiHOe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €T0 rpaduk
CucreMa AByX JIMHEWHBIX YpaBHEHUU C AByMs NEepeMeHHbIMU. Pemienue cucrem
3.5 YpaBHEHUW CIOCOOOM TMOJCTAaHOBKH. [IpUMephl perieHus TEKCTOBBIX 3a/ay C
IIOMOULIBIO CUCTEM YPAaBHEHUN
4 Koopaunate! u rpadpuku. yHKIun
4.1 Koopaunara Touku Ha nmpsimMon
4.2 UucnoBble TpOMEXYTKH. PaccTosHue MeEXay IByMsI TOYKaMU KOOPJIWHATHOMN




IpsIMOi

[IpssmoyronpHas cucrema koopauHat, ocu Ox u Oy. AbGcuucca U OpJIMHATa TOYKH

43 Ha KOOPJMHATHON IIOCKOCTH
44 [Ipumepsr rpadukoB, 3agaHHBIX QopMmynamMu. YreHHe TpapuKOB pPeaNTbHBIX
' 3aBHCHMOCTEM
4.5 [onsarue ¢pynkuuu. ['paduk ¢pynkunu. CoricTBa QyHKIHIA
4.6 Jlunetinas pynkius, e€ rpaduk. 'paduk pyHKINU Y = [X|
4.7 I'paduueckoe penieHne IMHEHHBIX YPaBHEHUN U CUCTEM JIMHEWHBIX YpaBHEHHI
8 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Hucna u BBIYUCICHUS
11 KBagpatHbiii kopeHb u3 uucna. [loHstue 00 HppalMOHANBHOM 4YHCIIE.
' JlecaTUUHbIE TPUOJIMKEHUS UPPALMOHATIBHBIX YHCEIT
CpoiicTBa apu(METHUECKUX KBaJpPAaTHBIX KOPHEH H WX MPHUMEHEHHE K
1.2 IpeoOpa3oBaHUIO YHCIOBBIX BBIPDAKEHUM W BBIYMCICHUAM. JleHCTBUTEIbHbBIC
qucia
1.3 Cremnens C 1e7bIM TIOKa3aTenieM u e€ cBoiicTBa. CTaHmapTHas 3aluch Yuciia
2 Anrebpanyeckue BbIpaKeHUs
2.1 KBagpatHbiii TpEXuiieH, pa3iokeHne KBaIPaTHOTO TPEXUICHAa HA MHOKUTEITH
2.2 Anrebpanueckast 1podb. OCHOBHOE CBOWCTBO anredpanyeckoi Apoou
2.3 CrnoxxeHue, BRIYMTaHUE, YMHOXKEHUE, JCJICHHE alTeOpandeckux apooei
24 ParnmonanbHble BEIpaXXEHUS U UX ITpeoOpa3oBaHue
3 YpaBHEHUS U HEPAaBEHCTBA
31 KBagpatHoe ypaBHeHMe, ¢GopMyna KOpHEH KBaJpaTHOro ypaBHeHHs. Teopema
' Buera
3.2 Perienue ypaBHeHM, CBOJIAIIMXCS K TUHEWHBIM U KBaIPaTHBIM
3.3 [Ipocreiimme npoOHO-paMOHATBHEIC YPAaBHEHHS
I'paduueckas uHTEpHnpeTanuss ypaBHEHUH C JByMs IE€PEMEHHBIMH H CHUCTEM
3.4 JMHEWHBIX ypaBHEHUH C JABYMS NEpeMEHHbIMH. [Ipumepsl pemeHus cuctem
HEJIMHEHHBIX YPaBHEHUH C IBYMS NEPEMEHHBIMU
35 Pemrenne TekCTOBBIX 33724 anreOpandecKuM CrmocoooM
3.6 YucioBble HEPAaBEHCTBA U MX CBOWCTBA
3.7 HepaBeHCTBO ¢ 01HOM ITepeMEHHON
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JIuneiiHble HEpaBEHCTBA C OJHON NIEPEMEHHOMN
3.10 Cuctembl TUHEHHBIX HEPABEHCTB C OJHOU IMEPEMEHHON
4 OyHKIUU
41 [Tonsatue dynkumu. O6macTh ompeneneHruss U MHOXKECTBO 3HAYeHUU (YHKIIHH.

Cnioco0bl 3a1anust GyHKITUN




4.2 I'padux ¢pynkuuu. UreHre cBOMCTB (yHKIMU 1O €€ rpaduKy
4.3 [Tpumeps! rpadukoB QPyHKITHH, OTPAXKAIOMINX peaTbHbIE TIPOIIECChI
44 OyHKIMM, ONHUCHIBAIOIIME NPSIMYHO U O00paTHYI  IpONOPLMOHAIbHbBIE
' 3aBHCHMOCTH, X IpaduKu
4.5 Oyukuu y =x% y = X?
4.6 Oynaknuu Y = [x, y = |x]|
4.7 I'paduueckoe peuieHre ypaBHEHUN U CUCTEM ypaBHEHHUN
9 KIIACC
Kona IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna v BIYUCICHUS
11 PanmonaneHple 4ncia, HWppalMOHANbHBIE YHCIA, KOHEYHbIE U OECKOHEUYHBIE
' JECSITUUHBIE POOH
MHOXeCTBO JeHCTBUTENBHBIX YHCEN, JCHCTBUTEIbHBIE YHCIAa KaK OCCKOHEYHBIC
12 JecSITUUHble J1poOu. B3auMHO O/IHO3HAYHOE COOTBETCTBUE MEX]Y MHOMXKECTBOM
' JNEUCTBUTEIBHBIX YHUCEN W KOOpJAMHATHOM mnpsMol. CpaBHEHUE E€WCTBUTEIIbHBIX
yuceln
1.3 Apudmernueckue I1eUCTBUS C JCUCTBUTEIHLHBIMHU YUCIAMU
W3mepenus, npuOIMKeHHs, OLEHKU. Pa3mepsl OOBEKTOB OKpYXKaloOIIEro MHpa,
14 JUITMTENILHOCTh TIPOLIECCOB B OKpysKatomeM wmupe. [IpubmmkéHHoe 3HaueHue
' BEIMYUHBI, TOYHOCTh NpuOmkeHus. Oxpyrienue uucen. [Ipukunka U oreHka
pe3yJIbTaTOB BEIYMCIIEHU
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 VYpaBHEeHUsI ¢ OIHOH epeMEeHHON
2.2 JInnennoe ypaBHeHue. Pemienue ypaBHEHUM, CBOIAIINXCS K JIUHEUHBIM
2.3 KBagparHoe ypaBHeHue. Pemienre ypaBHeHNH, CBOAAIIMXCS K KBaJPaTHBIM
24 bukBanpatHoe ypaBHeHue. IIpumepsl pellleHHs YpaBHEHHUHM TPETbEH U 4YETBEPTOMN
' CTETIEHEN Pa3JI0KEHNEM Ha MHOKUTENN
2.5 Pemenne npoOGHO-paliMOHANIbHBIX YpaBHEHUN
2.6 Cucremsl ypaBHEHUN
2.7 VYpaBHeHHe ¢ ABYMs IEPEMEHHBIMH U €ro Ipaduk
2.8 Pemrenne cucreM nByX JTMHEWHBIX YPaBHEHUH € JBYMS IEPEMEHHBIMU
59 Pemenue cucrem AByX ypaBHEHMM, OJHO U3 KOTOPBIX JIMHEHHOE, a APYroe — BTOPOi
CTETIEHU
2.10 I'paduaeckas nHTEpIIpETALMS CUCTEMBI YPaBHEHUH C IBYMsI IIEPEMEHHBIMU
211 Pemennie TeKCTOBBIX 3329 aredpandeckum crocooom
2.12 UwucoBple HEPAaBEHCTBA U UX CBOMCTBA
2.13 Pemenue nuHEHBIX HEPABEHCTB C OJHOM NIEPEMEHHOMN
2.14 Pemenue cucreM TUHEHHBIX HEPABEHCTB ¢ OAHOM IMMEPEMEHHON
2.15 KBanpaTHble HEpaBEeHCTBa
2.16 I'paduveckass wHTEepmperanusi HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMs




NEPpCMCHHBIMU

3 OyHKIIUA

31 KBagpatnunas Qynkius, e€ rpaduk u cBoiictsa. [lapaGona, KOOpAMHATHI BEPUIMHbI

napaboIIbl, 0Cb CHMMETPHUH 1apadoIbl

3.2 I'paduku pynkimii y=Kkx, y=kx+b 1 ux cpoiicra

3.3 I'paduku Gynkimit y=K/X, y = X° 1 ux cBoiicTBa

3.4 I'paduxu QyHKIMIL , ¥ UX CBOICTBA
4 YucnoBble OCIEN0BATEIBHOCTH

41 Omnpenenenne M crnocoObl 33JaHUS YUCIIOBBIX I0CJIEIOBATEIbHOCTEH. 3anaHue
' MOCIIEI0BATEIHLHOCTH PEKYPPEHTHOU Gopmyro u hopMyIioi N-To wieHa

4 Apudmernueckas nporpeccusi. Dopmyisl N-ro wieHa apupMeTHYECKON IPOrpeccu,
' CYMMBI [IEPBBIX N YICHOB

43 I'eomeTpuueckas nporpeccus. @opMyiibl N-ro YjeHa F€OMETPUUYECKON IpOrpeccuy,
' CYMMBI [IEPBBIX N YICHOB

44 N300pakeHne wieHOB apu(METUIECKON 1 TEOMETPUIECKOM MPOTPECcCHii TOUKaMH Ha
' KOOPJAMHATHOM IIJIOCKOCTH. JINMHEWHBIN U SKCIIOHEHIIMAIbHBIN POCT

4.5 Cl10KHbI€ TTPOLEHTHI



IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUSA

Kon
NpoBepsieMOro
TpedoOBaHMSI

IIpoBepsieMble TPeGOBAHUS K MPeIMETHBIM Pe3yJ1bTATAM OCBOEHHS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOIO 00111€r0
oOpa3oBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh NOHATUSMU: MHOXKECTBO, MOJAMHOXKECTBO, ONEPALIUU
HaJl MHO)XECTBAMMU; YMEHUE OIEPUPOBATh MOHATUAMU: Ipad, CBSI3HBIN rpad,
JIEpEeBO, LUKJI, IPUMEHATh UX MPH PEUICHUH 3a7ad; YMEHHE HCIOJIb30BaTh
rpadguyueckoe TPEACTaBICHHE MHOXKECTB [UIsl OINKCAaHUS  PeabHBIX
MIPOLIECCOB U SIBIICHUH, P PEIICHUH 3a/1a4 U3 IPYTHX YUeOHBIX MPEIMETOB

YMeHne omnepupoBaTh TMOHATUSIMHU: OIpEACNIEHHe, akcuoMa, Teopema,
JOKA3aTeNbCTBO;  YMEHHE  paclo3HaBaTh  UCTUHHBIE W JIOXKHBIC
BBICKA3bIBaHUS, IMPUBOAWTH NPUMEPBl W  KOHTPIPHUMEPHI, CTPOUTH
BBICKA3bIBAaHUS U OTPUIIAHKS BBICKA3bIBAHHI

YMenue OIICpHUPOBATL IIOHATUAMU. HATYpaJbHOC YHCJIO, IIPOCTOC U
COCTaBHOE YHCJIO, JEIMMOCTh HATYPaJIbHbBIX YWCEI, MPU3HAKUA AEITUMOCTH,
[eJI0e YUCIIO, MOJYJIb YKciia, OOBIKHOBEHHAsI ApoOb M JecsTHYHAs IPOOb,
CTaHJIAPTHBIA BUJ YHUCJA, PALMOHAIBHOE YKCIIO, UPPALUOHAIBHOE YHCIIO,
apuMeTHuuecKuil KBaJpaTHBIM KOpPEHb; YMEHHE BBIMOIHATH ACHCTBHS C
YUCJIaMH, CPAaBHUBATH U YIOPSAJOYMBATH YMCIIA, MPEACTABIATH YUCIA Ha
KOOPIMHATHON IPSAMOM, OKPYIVIATh YHUCIA, YMEHUE JENaThb NPUKUIAKY U
OLICHKY pe3yJIbTaTa BBIYMCICHUI

YMeHue onepupoBaTb IOHATUSIMM: CTENEHb C LEIBIM IIOKAa3aTENIEM,
apudMeTHUeCKUil KBaIpaTHbIM KOPEHb, MHOTOUIEH, ajaredpanydeckas 1poos,
TOKJECTBO; 3HAKOMCTBO C KOPHEM HaTypaJbHOM CTEeNeHu OoJblle
€MHMIIBI; YMEHHUE BBINOJHATH pacué€rel Mo ¢opmyaam, npeoOpa3oBaHUs
LENbIX, JPOOHO-PAllMOHAIBHBIX BBIPAXKEHUN M BBIPAKEHUH C KOPHSMH,
pa30KeHNe MHOTOWIEHa HAa MHOXKUTENIH, B TOM YHUCIIE C UCIOJb30BAHUEM
(dbopMyI pa3HOCTH KBaJIpaToOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHHe ONepUpOBaTh IMOHATUAMU: YUCIOBOE DPABEHCTBO, YPaBHEHUE C
OJIHOW NMEPEMEHHOW, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
YMEHHME pellaTh JIMHEHHbIE W KBaJpaTHblE ypaBHEHUs, JpOOHO-
palMOHAIbHBIE YPABHEHHUS C OJTHOM MEPEMEHHON, CUCTEMBI JIBYX JIMHEWMHBIX
ypaBHEHUH, JTMHEWHbIE HEPABEHCTBA U UX CUCTEMBI, KBaJIpaTHbIE U JPOOHO-
palMoOHAIbHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM, B TOM 4YHUCIE IIPH
pEeLICHUH 3a1a4y U3 IPYruX MPEeIMETOB U IPAKTHUYECKUX 3a7ad; YMEHHE
UCIIOJIB30BaTh KOOPAUHATHYIO NPAMYIO U KOOPAUHATHYIO IUIOCKOCTbH IS
n300pakeHHsI pellieHUH ypaBHEHUH, HEPABEHCTB M CUCTEM

YMeHrne omnepupoBaTh MOHATUAMH: (QYHKIWSA, Tpaduk QGYHKIUH, HYIHA
(GyHKLIMU, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, MPOMEXYTKH BO3PACTaHMS,
yObIBaHUS, HAWOONbIIee W HaWMEHbIEe 3HA4YeHUs (QYHKIMH, yMEHUE
OTEpUPOBATh TMOHIATUSAMHU: TMpsMas TMPONOPIUOHATIBHOCTh, JIMHEHHAS
¢ynkuus, KBaapaTuyHas (QyHKIUSA, oOpaTHas NPOMOPLUOHATIBHOCTD,




napabosna, runep0oiia; yMeHUe CTPOUTh TpapuKu (YHKUIUH, HCIIOIB30BATh
rpaduKy Uil ONpPENENIeHUs] CBOWCTB MPOIECCOB M 3aBUCHUMOCTEH, IS
peuIeHus 3aja4 W3 JPYyrux y4eOHBIX IPEJMETOB W PEalbHOW IKH3HU;
yYMEHHE BBIpaXaTh GOpPMyJIaMy 3aBUCHMOCTH MEKIY BETHYHMHAMH

YMeHue onepupoBaTh NOHATHAMHE: MOCIEI0BATEIBHOCTD, apu(MeTHUECKas
U TEOMETpUYECKass IPOrpecCMd; YMEHHE HCII0JIb30BAaTh  CBOMCTBA
MOCJIEI0BATENbHOCTEH, (POPMYIIBI CyMMBI M OOLIETO WieHa MPH PEIICHUH
3ajja4, B TOM 4YMCJ€ 3a7ad U3 JPYIMX YUEOHBIX NPEIMETOB M pPEalbHOM
KHU3HU

YMeHue pemaTth 3a/1a4i pa3HbIX TUIOB (B TOM YMCJE HA IPOLEHTHI, JOJIU U
4acTH, JBWKEHHE, paboTy, IIEHy TOBApOB M CTOMMOCTH HMOKYIIOK U YCIYT,
HaJIOTM, 3aJa4d U3 O0OJacCTH YIpPAaBJIEHUS JIMYHBIMU U CEMEUHBIMU
(¢uHaHCAMM); YMEHHUE COCTaBIIATh BBIPAXKEHUS, YPAaBHEHUs, HEPABEHCTBA U
CUCTEMBI II0 YCJIIOBUIO 3a/a4d, HCCJIEN0BATh IIOJIYyYEHHOE pEILIEHUuE U
OLIEHUBATh MIPABJIONOA00HOCTb OJYYEHHBIX PE3yJIbTaTOB

10

YMeHue onepupoBarh MOHATHSAMU: (QHUTypa, TOUKA, OTPE30K, MpsMas, JIyd,
JIOMaHas, Yroj, MHOTOYIOJIbHUK, TPEYTOJIbHUK, pPaBHOOCIPECHHBIA U
PaBHOCTOPOHHHI TPEYTOJIbHUKH, MIPSIMOYTOJIBHBIA TPEYrOJIbHUK, MEIHaHa,
OuccekTpuca u BBICOTA TPEYTOJIbHUKA, YEThIPEXYTOJIbHUK,
napajuiesiorpaMM, poMO, PSMOYTOJIbHUK, KBAIPaT, TPANCIHS, OKPY>KHOCTb,
KpYT, KacaTeJibHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (UTYpaMH; YMEHHUE
pemath 3ajJa4u, B TOM YHCJIE U3 MOBCEAHCBHOW JKHU3HM, HA HAXOXKICHHE
TCOMETPHYCCKHUX BEIMYWH C TPUMEHEHUEM HM3YyUEHHBIX CBOWCTB (QUTYp U
¢dakToB

YMeHue omnepupoBaTh MOHATHSMU: PaBEHCTBO  (GUIYp, PpaBEHCTBO
TPEYrOJIbHUKOB; NapauIeIbHOCTh U NEPHNEHAUKYISPHOCTh NPSMBIX, YroJl
MEXy IpSIMbIMH, IEPIIEHINKYIISAP, HAKIOHHAs, IPOeKIus, noxodue duryp,
NOJI00OHbIE TPEYrOJIbHUKU, CHUMMETPHSI OTHOCUTEIBHO TOYKH U TPSIMOM;
YMEHHME pAaclo3HaBaTh pPABEHCTBO, CHMMETpHUIO U Togolue Quryp,
NapajuIeIbHOCTD U NEPIEHIUKYISIPHOCTh NPSIMBIX B OKPY’KAIOLIEM MHpE

11

YMeHue omnepupoBaTh MOHATUSMU: JUIMHA, PACCTOSIHHE, Yroll (BeIMYWHA
yria, CHHYC M KOCHHYC yTja TPeyrojbHHKa), IUIOMIA/lb; YMEHNE OLIEHUBATh
pa3Mepbl IPEeIMETOB U 0OBEKTOB B OKPYXKAIOIIEM MUPE; YMEHUE IPUMEHSATh
(dbopMyIibl IEpUMETPA U TUIOIIAIU MHOTOYTOJIbHUKOB, TMHBI OKPYKHOCTH U
wionaaM Kpyra, oObeMa NpPSIMOYTOJILHOTO MapajuleNienunesna; yMeHHe
MPUMEHSATH MPU3HAKUA PABEHCTBA TPEYTOJIbHUKOB, TEOPEMY O CyMME YIJIOB
TpeyroipHuKa, Teopemy Iludaropa, TpUroHoMeTpu4eCKHe COOTHOIICHUS
JUTS1 BBIYUCIIEHUS JIIMH, PACCTOSTHUM, IO

12

YMenue  uzobpaxarb  miIockue  (QUIyppl U HUX ~ KOMOHMHAILUH,
IPOCTPAHCTBEHHbIE (QUIYypsl OT PYKH, C TOMOILBIO YEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB IO TEKCTOBOMY MJIM CUMBOJIBHOMY
OIMCAHHUIO

13

YMeHue ornepupoBaTh MOHATUSMU: MPSIMOYTOJIbHAs CHUCTEMa KOOPAWHAT;
KOOpJMHATBl TOYKH, BEKTOP, CyMMa BEKTOPOB, MPOU3BEACHUE BEKTOpa Ha
YHUCIIO, CKAJIIpHOE TMPOU3BEIACHHE BEKTOPOB; YMEHHE HCIOJIb30BaTh
BEKTOPBI U KOOPJIUHATHI JUIS MPEACTABICHUS JaHHBIX W PEIICHUs 3a/1ad, B




TOM YHCJIE U3 APYrUX y4eOHBIX MPEAMETOB U PEATbHOM KU3HH

14

YMeHue onepupoBaTh NOHATUSAMU: CTOJOMKOBBIE U KPYTOBBIE AMArpaMMBbl,
TaOJIMLIBI, CpesiHee apu(pMeTHIEcKoe, MelnaHa, HauOoJIblIee U HAaMMEHbIIee
3HaYeHHs,  pa3Max  4YHCIOBOTO  Habopa;  yMEHHE  H3BJICKaTh,
UHTEPIPETHPOBATH U MPEOOPa30BhIBATE HHPOPMALINIO, TIPEACTABICHHYIO B
TabJIMLax ¥ Ha JuarpaMmax, OTpa)kalroUlyl0 CBOMCTBA U XapaKTEPUCTUKU
peaIbHBIX IPOLECCOB U SIBICHUH; yMEHHE paclo3HaBaTh HM3MEHYMBbIE
BEJIMYMHBI B OKPYXKAIOIEM MHUPE

15

16

YMeHue onepupoBaTh MOHATUAMU: CIy4dallHBIA ONBIT  (cCIydyailHBIN
OKCIIEPUMEHT),  3JEMEHTApHOE  COOBbITHE  (3JIEMEHTapHBI  HMCXON)
CJIy4aifHOTO OIIbITA, CIlydailHOE COOBITHE, BEPOSTHOCTH COOBITHS; yMEHHUE
HaXOUTb BEPOSATHOCTH CITy4aiHbIX coOBITHI B OIBITaxXC
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMU; YMEHME pellaTh 3aJlauu
METO/IOM OpPraHM30BAaHHOIO Iepedopa U C HCHOJIb30BAHUEM IIpaBUJIA
YMHOXXEHUS; YMEHHE OLICHMBATh BEPOATHOCTH pEalbHBbIX COOBITUH U
ABJICHUM, NMOHMMATh POJIb IIPAKTUYECKH JOCTOBEPHBIX M MaJOBEPOATHBIX
COOBITUI B OKpYXKAlOIIEM MHUPE W B JKU3HHM; 3HAKOMCTBO C IOHSATHUEM
HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCEN U €ro
POJIBIO B MAaCCOBBIX SIBICHUSX

YMeHue BbIOMpATh MOAXOASIINI M3y4eHHBIH METOJ AJIs PeLIeHUs 3a]auu,
IIPUBOJIUTH IMPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEM B IpPHUpPOAE U
JKU3HHM, DPAaCIO3HABaTh IPOSBIICHHE 3aKOHOB MAaTEMaTHKH B HCKYCCTBE,
ONMUCHIBaTh OTIEIbHBIE BBIJAIOIIMECS PE3YJIBTATHI, IOJYYCHHBIE B XOJIE
pa3BUTUSA MAaT€MaTHKH KaK HAyKH, IIPUBOJAUTH MPHUMEPBI MAaTEMaTHYECKUX
OTKPBITHH U UX aBTOPOB B OT€YECTBEHHON U BCEMUPHON HCTOPUHU



HEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA

OI'2 ITO MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 Yucna v BIYKCICHUS
11 Hatypanbnble u uenbie uncna. [Ipu3Haku JenMMOCTH LIETIbIX YHCe
12 OOBIKHOBEHHBIE M JIECATHYHBIC TPOOU, MIPOLEHTHI, 0ECKOHEYHBIE IEPUOTUIECKIE
' apodu
1.3 Panmonaneueie yncna. ApudmMerndeckue onepamnnu ¢ palidoHaIbHBIMU YUCIIaMU
14 JeiictButensubie yucia. ApudmMerndyeckue omnepanud ¢ JACHCTBUTEIHHBIMU
' YHCITAMH
15 [TpubnmxEnnbie BBI‘II/IEJJ'ICHI/ISI, MpaBWJIa OKPYIJICHHs, NPUKHIKA M OILIEHKa
pe3yabTaTa BEIYUCICHUN
2 Anrebpanyeckue BhIpaKEHUS
2.1 bykBeHHbIE BbIpakeHUs (BBIPAXKEHUSI C IEPEMEHHBIMMU )
59 Crenenb ¢ uenbiM mokazateneM. CTeneHb C palUOHAIBHBIM TOKa3aTeleM.
' CaoiicTBa cTenEHU
2.3 MHorouseHbI
24 Anrebpanueckas 1poOb
95 Apudmernueckuii KOpeHb HATYpaJbHOU cTerneHu. JlefcTBrsIC apupMeTHIeCKIMU
' KOPHSIMH HaTypalbHON CTETIEHH
3 YpaBHEHUS U HEpPAaBEHCTBA
31 Ilenpile M JpoOHO-panMOHaNbHBIE YypaBHEHUs. CHCTEMBl M COBOKYIMHOCTH
' ypaBHEHHUH
3.9 Hemnbie u apoOHO-panmoHaNbHbIE HepaBeHCTBA. CHCTEMBI W COBOKYITHOCTH
' HEPABEHCTB
3.3 Pemenne TekcTOBLIX 3a1a4
4 YucnoBble NOCIEI0BATENBHOCTH
4.1 ITocienoBaTeabHOCTH, CIOCOOBI 3aJaHUs OCIEI0BATENLHOCTEMN
4 Apudmernueckass M reomerpuueckas nporpeccud. Dopmyna  CIOKHBIX
' IPOIIEHTOB
5 OYHKII
OyHK1Ms, criocooOsl 3a1anus pyHkuuu. ['paduk Gynkuuu. Odnacts onpeneneHus
U MHOXecTBO 3HaueHMd  ¢ynkumu. Hymu  ¢ynkuuu.  IIpomexyTku
5.1 3HAKOTIOCTOSTHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (yHKIMH. MaKCUMyMBI |
MUHUMYMBI (QyHK1uu. HawmOompliee W HauMeHbIlee 3HaueHWE (QYHKIUHA Ha
IPOMEKYTKE
6 KoopaunaTs! Ha psIMO U TIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbl KOOPIMHATHI HA TNIOCKOCTH
7 ['eomerpus
7.1 I'eomerpuueckue Gurypsl 1 Ux cBoiicTBa
7.2 TpeyroabHUK




7.3 MHOroyrojasH1UKu
7.4 OKpYXHOCTh B KPYT'
7.5 N3mepenune reoMeTpuyecKux BEITUYHH
7.6 BekTophl Ha TIOCKOCTH
8 BeposiTHOCTB M cTaTUCTHKA
8.1 OnucarenpHasi CTAaTUCTHUKA
8.2 BepositHOCTB
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padmsr
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